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PROCEEDINGS 


OF THE 

lOTANK'AL SOCIETY OF EDINBURGH. 


SESSION LXXX 


nCTOBEli 14, 1916. 

R. A. Robertson, M.A. B.Sc, Pre^'ident, in the Chair. 

The following gentlemen were elected Office-Bearers for 
the Session : — 

PRESIDENT. 

R. A. Robertson, M.A. B.Sc. 
VICE-PRESIDENTS. 

Alfxvndek Cowan, Esq. i Symington Chievk, Esq. 

James Fraser, E-q. | Jame^ Whytock, Esq. 

COUNCILLORS. 

A W. Bournwick, D.Sc. J. Rutherford Hill, Esq. 

Sir Archibald Buchan- R Stewart MacDougall, M.A., 

Hepburn, Bart. D.Sc. 

T Bennkt C^lark, C.A. Harry Sanderson, Esq. 

R. (\ Dame, M.A., D.Sc. W. G. Smith, Ph.D., B.Sc. 

James Grieve, Esq. Malcolm Wilson, D.Sc., F.L.S. 

Honorary Secretary^W. W. Smith, M.A. 

Curafftr of Herhanurfir-^Y. Caldwell Crawford, M.A., F.R.S.E. 
Foreign Secretary --Rey. D. Paul, M.A., LL.D. 
rrtfa«Mrer— 'R ichard Brown, C.A., 23 St Andrew Square. 
A88istanf-Secretary--3. T. Johnstone, M.A., B.Sc. 

A Professor Francis M. (^vird, M.B., C.M , F.R.C.S.E. 

A wdtior— Robert C. Millar, C.A. 
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PROCEEDINGS OF THE 


LOCAL SECRETARIES. 

Aherdeen-^-FTofeesoT J. W. H. Trail, M.A., M.D., F.R.S., F.L.S. 
Bathgate— B ^obeut Kirk, M.D., F.R.C.S.E. 

Berwick-on^Tweed—FRAmiB M. Norman, R.N. 

Birmingham— W, H. Wilkinson, F.L.S., F.R.M.S., Manor Hill, Sutton 
Coldfield. 

Calcutta— Bvoie&BOT S. C. Mahalanobis, B.Sc., F.R.S.E., F.R.M.S., 
Presidency College. 

Camibridge—ABTUVR Evans, M.A. 

Croydon— k, Bbnnktt, A.L,S. 

Dundee — Professor P. Gbddes, F.R.S.E. 

East Lise, ifawis— James Sykes Gamble, M.A., C.l.E., F.R.S. 
Glasgow — Professor F. 0 . Bower, Sc.D., F.R.S , F.L.S. 

Londmi — William Carruthers, r.R.S., F.L.S. 

,, J. F. Buthie, B.A., F.L.S. 

,, E. M. Holmes, F.L.S., F.R.H.S. 

„ Lient.-Col. Sir David Prain, M.D., C.I.K., F.R.S., F.L.S., 
Royal Botanic Gardens, Kew. 

Melrose — W. B. Boyd, of Faldonside. 

Philadelphia^ U,S.A» — Professor John M. Macfarlane, D.Sc., F.R.S.E. 
Hi Andreias— Profe^8or M‘Intosh, M.D., LL.D., F.R.S.E. 

„ Robert A. Robertson, M.A , B.Sc 
J. H. Wilson, B.Sc., F.R.S.E. 

Toronto, Ontario — The Hon. W. R. Riddell, B.Sc., 3LA. 

„ Professor Ramsay Wright, M.A., I’.Si . 

Vancouver — M*Taggart (V)Wan, Ew]. 

Miss S. J. Wilkie read a paper on Periodicity in 
Transpiration (see p. 50). 

Miss Wilkie also communicated a note on the Influence 
of Different Media on the Histology of Roots (see p. 76). 

A note on the Histology of Gymnosperm Cuttings was 
read on behalf of MissF. B.Sron\ (ToajiiiCffr in issve.) 

Dr. R. S. MA(T)oU(iALL sliowed three specimens of a very 
large beetle from Sierra Leone, with a piece of stem of 
the cashew-nut girdled by the beetle. This beetle fells 
young Eucaljfpti, 

Dr. MacDougall recorded, on behalf of Mr. J. Lyfoiid 
Pike, the occurrence of the giant wood-wasp (Sirex (figan, 
I.<inn.) in Douglas Fir logs and in Japanese Inarch. This is 
a new enemy of Douglas Fir. 

Dr.MAcDoUGALL also exhibited Meganiigmua strobilobi'iuf, 
Rat;5., an enemy of Silver Fir seed. The insect was bred 
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from seed in which the larvae were discovered by Mr, 
J. M. Murray. This is the first recorded case of this enemy 
iu Scotland. ^ 

Mr. James Fraser exhibited two Fumarias from West 
Lothian, new records for the county : Fmnaria purjmrea, 
Pugsley, and F. Bastardly Bor. 

Mr. W. W. Smith showed some new species lately 
obtained from Western China. These included Beeskiy a 
new Ranunculaceous genus, a new Syrlnf/a, three new 
species of B'lvddleiay a Roscaeay and an Abdia. 

Mr. W. B. Boyd sent for exhibition a brancli of Altlcs 
magnijioay A. Murr., attacked by Climnes jncene. 


DECEMBER 9, 1915. 

Jas. Whytock, Tice-Pre^idwit, in iIk* Chair. 

The Treasurer, Mr. Richard Brown, C.A., submitted 
the following Statement of Accounts for the Session 
1914 - 1915 :— 


Income. 


Annual SubH'nptioiiH f<;r 1914-1915 

£34 

15 

0 

Do, Aiveais. 

1 

10 

0 

Ti'ansfer from Life ^rembei^* Fund . 

8 

10 

1 

Transactiom sold 

5 

0 

0 

Subscriptions to Illustration Fund . 

10 

0 

6 

InUTest on DepO'jits in Bank .... 

3 

9 

10 

Exces8 of Expenditure over Income 

21 

3 

2 


£84 

8 

7 

Expenditure. 




Printing Tramactions for 1914-15 . 

£57 

18 

0 

Printing Notices for Meetings, etc. . 

10 

15 


Rooms for Meetings and Tea .... 

7 

18 

4 

Hire of Lantern 

1 

4 

0 

Stationery, Postages, Carnages, etc. . 

2 

7 

9 

Fire Insurance on Books, etc 

0 

5 

0 

Honorarium to Acting Secretary 

4 

0 

0 


£84 

8 

7 



IV 


PBOCEEDINGS OF THE 


State of Fukds. 

Life Members* Fund. 

Balance of Fund at close of Session 1913-1914 
Life compositions received . 


£101 11 1 
13 13 0 


Deduct — Transferied to Income 


£115 4 1 
8 10 1 


Balance as at close of Session 


£106 14 0 


Oidinary Ftmd 

Balance of Fund at close of Session I91V 

1914 . £36 8 11 

Deduct -Deciease during SesMon 1914 

1915 21 3 2 


Balance as at (lose of Session 15 '> 9 


Total Funds £121 19 9 

Being — Sum in Cuiient Account with 

Union Banlv ut Scotland Ltd £1 3 10 

Sum in Deposit Ilecei}>t with do 120 0 0 

Due b) Tieasuiei 0 15 11 


Asabo\e . £121 19 9 


— Subscriptions in aireai, coiisideiod lecoveiable 1912-13, 16& , 
1913-14, £1, 10b , 1914-15, £5, 10s. 

1 i>iNBUh(»H, lith Aoieinbei 101 > —1 hereby certify that I ha^t audikd the Acctiuiits of 
the licasuier of the Hotaiiu ilsonttyof Idmbuighfoi Sty'll )nl914 19U» and bi\t found 
them collect I h ive hIho checked the foittfoin^, Abstract and llud it collect 

EOBl ( AIILl AK r A , Audifoi 

Miss Elsie (‘admav, Mr R M Ad vai, and Mi W (LUkaih 
were elected Resident Fellows 

Dr. W G Smith gave a communication on the 
Vegetation of Ben Ledi and illustrated his paper witli 
exhibition of models of the regions of vegetation on 
Ben Ledi and Ben Lawers 

A paper on the Flora of the Orkney Isles was read on 
behalf of Mr. Ahthuk BENNErr (see p. 54). 

Three volumes of coloured illustrations of South African 
Plants were exhibited on behalf of Mrs. M. Crossman. 

Dr R. C. Davie showed specimens of MiUwipsom 
Orfh%(h -repent ts (Plow.), Kleb., on Goodyera repens, Bi 
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Dr. R. S. MacDougall had two exhibits showing the 
work of boring beetles — TTypodendnm doniesHcumf Er., 
on Birch and Argyreiithia atTmiridla, Banks, on Larch. 


FKBUUARY 10 , 1010 . 

Jab. Whytock, Vict^-Pre^idfiit, iii the Chaii. 

Mr. F. Kingdox Ward communicated a paper dealing 
with Plant Associations in N.W. Yunnan (see p. 1). 

Mr. Kingdox Ward communicated a further and more 
detailed paper on the Sino- Himalayan Flora (s(‘e p. 18). 

Dr. W. G. Smith gave an account of observations on 
(\bUnna rnlgaris, Salisb. There were included observa- 
tions on the development of new shoots, on the effects of 
grazing, on 8eed-disp<*rsal, and on the various methods 
of burning heather. 

ifr. J. 0. Adam read a paper giving new records of 
Mouses for Pccblcs-shire and West Lothian. 

Dr. R. S. Ma('D<)Ugall exhibited spe'^imens of trunk 
of Ash with tlie brood-galleries of Hyh,si)uis rrenntw, 
Fa hr. 

Dr. R. S. MacDougvVLL also had an exhilat of Narcissus 
bulbs with larvm of Mrrodoif njaestrii-, 

Mr. W. W. Smith showed specimens of Par<i.sifriiig((, 
a new genus of the Oloaveac, from the Chinese province of 
Yunnan (see p. 98). 


A PULL J3, 191U. 

Jas. Whytock, Ehq., Viot.*-Pm‘^i(h‘ut, iii Chan. 

Miss Beatrice Campbell MThekson was elected a 
Resident Fellow. 

* Mr. Charles Nicholson was elected a non-Resident 
Fellow. 
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Professor Bayley Balfour communicated a paper 
on Rhododendron trichocladnr)t, Franch., and its Allies 
(see p. 79). 

Professor Bayley Balfour also communicated a paper 
on Rhododendron lacteum, Franch. (see p. 97). 

Dr. J -VMES Sttrton communicated a paper on Mosses 
from West Ross-shire. (To appeor in next ismie,) 

Mr. Arthur Bennett forwarded a note dealing with a 
hybrid Pofaniopeton new to the British Isles (see p. 105). 

Mr. Ge()U(4E Forrest and Mr. W. W. Smith gave an 
account of certain species of Dracove phalv/tn lately 
obtained in S.W. China (see p. 89). 

Mr. Charles Nicholson exhibited a series of Narcissus 
Flies belonging to the genera Merodon and EumeruH, 

Dr. A. W. Borthwick showed some abnormal Larch cones, 
the abnormality being due to a check in development. 

Dr. A. W. Borthwick showed also a shoot of Scots 
Pine with injury due to some unknown cause, but probably 
insect attack 

Mr. J. Lyford Pike forwarded an exhibit of Er)mhi'm 
toll is, Linn., on Douglas Fir. 


A restricted session of four meetings only was held 
during 191 5-1 9 Uj. 



PROCEEDINGS 


OK THE 

liOTANICAL SOCIETY OF EDINBURGH. 


SESSION LXXXI 


OCTOBER 12, 191H. 

Symington Gkikv’e, Esq., Vice-President, in the Chair. 

The Office-Bearers of the preceding year were re-elected 
for the Session. 

Sir Akchipald Buchan-Hepburn proposed a motion 
that tlie list of members of the ^Society be printed, and 
that all names of alien enemies be expunged from the 
list. Mr. Beknet Clark seconded the motion. There 
was no counter-proposal, and the motion was declared 
carried. 

Mr. H. F. Tagg communicated a pajicr on tlie Occurrence 
of Resin Ducts in the Medullary Rays of the Wood of 
certain Species of Bur^^eraceae. 

Mr. W. W. Smith gave an account of the Royal Botanic 
Garden, Calcutta, with lantern illustrations. 

Mr. James Small and Mr. W. W. Smith exhibited a 
specimen of Cavea, a new genus of the Compositae, from 
the Tibetan border (see p. 119). 

Mr. George Forrest and Mr. W. W, Smith showed 
specimens of Trailliaedoooa, a new genus of the Ruhiaceae, 
from S.W. China. 


TBAtrs. BOr. 80 C. BDtN. vou zzvn. 
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PBOCEBDINOS OF THE 


DECEMBER 14, 1916. 

Symington Grieve, Esq., Vice-President, in the Chair. 

The Tiieasuuek, Mr. Richard Brown, C.A., submitted 
the following Statement of Accounts for the Session 
1915-1916 

Income. 


Animal Subscriptions for 1915-1910 .... £30 15 0 

Do. Arrears .... . 350 

Transfer from Life Members’ Fund ... 8 10 I 

TrarisctcUons sold .... ... 370 

Subscriptions to Illustralion Fund .... 150 

Interest on Deposits in Dank . .... 478 


£57 10 3 


Expenditure. 

Printing TransacHovs for 1915-1910; te Subscriptions 
received from Authors, £20, 1 4.s. 

Printing Notices for Meeting'-, etc. 

Rooms tor Meetings and Tea . 

Stationery, Postages, Carnages, et e. 

Fire Insurance on Books, etc. . 

Excess of Income over Expenditure 

£57 10 3 


£J1 15 0 
8 12 0 
4 11 4 

2 12 0 
0 5 0 
20 13 11 


State of Funds. 

Life Members^ Fu7i,d. 

Balance of Fund at clo.-^e of Ses.sjon 1914-1915 . . £100 14 O 

Add — Life compositions received 1 1 1 1 0 

£118 5 0 

Deduct — Transferred to Income 8 10 1 

Balance as at close of Session £109 14 11 


Ordinary Fund. 

Balance of Fund at close of Session 1914- 

1916 £15 5 9 

Add — Increase during Session 1916- 

1916 29 13 11 

44 19 8 
£154 14 7 


Balance as at close of Session 
Total Funds 
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Being; — Sum in Current Account with 

Union Bank of Scotland Ltd. . £19 2 0 
Sum in Deposit Receipt with do. 150 0 0 
Due by Treasurer . . fj 0 1 


£175 2 1 

Less Printing Accounts oui- 

atauding . 20 7 6 


Asabo\e . . £154 14 7 


Ab/f, -Subscriptions in aireai, consideied leooverable 1914-15, £2, 58. , 
1916-16, £3. 


EniNBUitUU, 20t/t Sovemhct lOifi —I hereby cert it> that 1 havt audited the Accounts of 
the Treasurer of the Bocanicul Society of hdiubur^h foi Session 1915-191fi, and have found 
them correct. I have also diet ked the foiegoiiig Abstiatl, and find it correct. 

BOBT C. MILLAR, C.A , Auditor. 


Sir John Stiiiling-Maxvvell, Bart., was elected a non- 
Resident Fellow. 

Mr. George Forkesf gave an address on tlie Flora of 
Yunnan, with lantern illustrations. The lecturer dealt with 
the physical features of the country, with its varied and 
extensive flora, and with the types of hi Ilmen who inhabit 
the Alpiiu' areas of the province. Many fine examples of 
Primula and Rluxloi lend rot) were shown in their native 
habitats. 


FEBRUARY «, 1917. 

Symington Grie\e, Exp, Vico- President, in the Chair. 

Mr. Oh vules Eley was elected a uon-Resident Fellow. 

The death of Mr. Daniel Oliver, an Honorary Britisli 
Fellow, was intimated; also the death of Dr. James 
Stirton, a Fellow of the Society. 

Professor Baylev Balfour communicated a paper on 
Rhododendi-oiis of the Irroratuin Section (see p. 157). 

A paper was communicated on behalf of Mr. R. Lloyd 
Praeoer, on Sednm Praegeriavumy W. W. Sm., with a 
tentative classification of the section Rhodiola (see p. 107). 

Mr. Arthur Bennett recorded the occurrence of 
Ceratophyllum demeraum, Linn., in the Orkney Isles (see 
p. 134), and Ul€^^ nanus y Forst., in Caithness (see p. 135). 
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Mr. William Evans communicated a paper giving some 
Moss Records for Selkirk, Peebles, and the Lothiana 
(see p. 138). 

Mr. William Evans submitted, on behalf of Mr. J. C. 
Adam, a list of the Mosses of West Lothian (see p. 123). 

Mr. Charles Nicholson sent for exhibition a Longicorn 
Beetle, Cnllidium violaceum. 

Mr. Symington Grieve exhibited a curious miniature 
(Chinese coffin used by the Buddhists for the burial of 
small mammals and birds. 

Mr. Kenneth Hamilton sent for exhibition a specimen 
of a new orchid, B'Ublhopltyllvbin lmo<jenUv\ from Nigeria 
(see p. 228). 


APRIL 12, 1917. 

Symington (tRikvk, Ebq., Vi<e~Pre8i(l<*iit, iii ilit‘ Clmir. 

Professor Bavlev Balfour communicated a paper on 
the Statistics of the Chinese Rhododendron Flora. (To be 
published in a future issue.) 

Professor Bayley Balfour also communicated a paper 
on the Development of Rhododendron Seedlings (see p. 22 1 ). 

Two other papers by Professor Bayley IUlfour were 
before the meeting, one on Rhododendron jdjHnticuviy and 
one giving diagnosis of new species of Rhododendron, chiefly 
Western Chinese. (To be published in a future issue.) 

Mr. William Evans forwarded a paper on Insect Visitors 
to Corollorhiza invata, Br., and some other Orchids in the 
Forth District (see p. 136). 


A restricted session of four meetings only was held 
during 1915-1916. 
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OF THE 

BOTANICAL SOCIETY OF FDINBORGH. 


SESSION LXXXII 


(Miro/iER 11, 1917. 

R. A. Robertson, Esq, M.A., BSc., I’le^ident, in the Chair. 

The following gentlemen were elected Office-Bearers for 
the Session : — 


PRESIDENT. 
James Whytock, Esq. 


VICE-PRESIDENTS. 

Alexander Cowan, Esq. j Symington Grieve, Esq. 

James Fraser, Esq. I Dr. A. W. Borthwick, D.Sc. 


COUNCILLORS. 


Sir Archibald Bdchan- 

Hepbubn, Bart. 
T. Bennet Clark, C.A. 

R, C. Davie, M.A., D.Sc. 

Jamrb Grieve, Esq. 

J. Rutherford Hill, E'jq. 


R. Stewart MacDougall, M.A., 
D.Sc. 

R. A. Robertson, M.A., B.Sc. 
W. Q. Smith, Ph.D. 

Malcolm Wilson, D.Sc., F.L.S. 


Honorary Secretary — W. W. Smith, M.A. 

Curator of IIerbarium--W . Caldwell Crawford, M.A., F,R.S.E. 
Foreign Secretary — The Very Rev. Dr. D. Paul, M.A,, LLJ). 
Treasurer — Richard Brown, G.A., 23 St Andrew Square. 
Assistant- Secretary — J. T. Johnstone, M.A., B.Sc. 

Artwi— Professor Francis M. Caird, M.B., C.M., F,B.C.S.K* 
A ^ kditor — Robert C. Millar, C.A, 

TUAK8. BOT. 800. BDIN. VOL. XXVn. 


PROCEEDINGS OF THE 


Xll 


LOCAL SECRETARIES. 

^6errfm?~-Profe^'»(>r J. W. H. Trail, M A., M.D., F.K.S., F.L.S. 
Bathgate— RoBmT Kirk, M.l)., F.E.C.S.E. 

Berwick-07i-Tweed—VnAiiCiii M. Norman, K N. 

Birmingham -- W. H. Wilkinson, F.L S., K.R M.S., Manor Hill, Sutton 

Cokiaeld. 

Calcutta — Professor S. C. Mahalanobis, B.Sc., F.R.S.E., F.R.M.S , 
Presidency College. 

Cambridge— kKmvK Evans, M.A. 

Croydon— k, Bennett, A.L.S. 

Dundee — Professor P. Ceddks, F.R.S E. 

East Xm*, Iftmts—JAMKH SiKES Gamble, M.A., C.l.E, F. PS 
Glasgow — Professor P'. O. Bower, Sc.l)., F.R S , F.L.S. 

London — William CAiuuirHLRs, F R.S., F.L.S 
„ J. F Dutfiie, B.A, F.L.S. 

„ E. M. Holmes, FLS., F.R.H.S. 

„ Lient Col. Sir J)\vii) Pkain, M.l)., CIK, F K.S.. F.L.S., 
Royal Botcinu Gurdeii^, Kew. 

Melrose — W. B. Boyd, Fa Id on side. 

Philadelphia, Z7N..I.— Pi(>i(‘ssor J. M Maoi'aklank, J)Sc., F.R.S E. 

St Andrews - Piofessoi APImosu, M.D., LL D , F.RS.E. 

„ Robert A. Roheiuson, ^^I.A , B.Sc. 

„ J. H. Wilson, D.Sc, F.R.S. E. 

Toroiito, Ontario— Tht Hull. W. R Riddell, B.Sc, B.A. 

„ Professor Ramsvy Wright, M.A., B.Sc. 

Dr. A. W. Borthwick ^ave an address on Forestry 
Operations, with lantern illustrations. 


DKCKMBKli 13, HR 7. 


Jambs Whvtock, PrcNident, lu the Cliaii. 


The Treasurer, Mr. Hiohard Brown, C.A., submitted 
the following Statement of Accounts for the Session 
1916-1917 

Inuomk 


Annual Suhbcnptiouh lor 1916-1917 . . . U3l 10 0 

Do. Aricurs . . . . I 10 0 

Transfer from Life Meiuber.s’ Fund . . 9 0 7 

Transactions sold ... . . . 600 

Subscriptions to Jllust ration Fund 10 0 

Interest on Funds Invested and in Bank . . . 5 19 


1:54 2 4 
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ExPBNI>lTt3RB. 


£46 19 0 
6 17 0 
4 18 0 
0 12 0 
3 19 3 
0 5 0 
2 2 0 


£64 12 3 

Excess of Expenditure over Income . . . £10 9 11 


Printing Tranmctiom for 1916-1917 (estimateX £72 ; less 
Subscriptions received from Authors, £25, Is. . 
Printing Notices for Meetings, etc . ... 

Rooms for Meetings and Tea . 

Hire of Lantern 

Stationery, Postages, Carnages, etc* 

Fire Insurance on Books, etc. . 

Honorarium to Secretary’s Assistant 


STATk OF Funds. 

Life Members^ Fuml. 

Balance of Fund at cJckc of Session 1916-1916 
Arfd— Life composition'- received 

ad— Transferred to Income . 

Balance as at close of Session 


£109 14 11 
10 10 0 


£120 4 11 
9 0 7 

£111 4 4 


(Jt dinar y FiimL 

Balance of Fund at cl<>‘-e (tf Scs'^ion 1915- 

1916 £44 19 ^ 

Deduct — Decrease during Ses.^ion 1916- 

1917 . . . . 10 9 11 


Balance as at clo'-e of Session 


34 9 9 


Total Funds 


£145 14 1 


Being £100 5 War SUick, 1929-1947 
Slim in Current Account with 
L'nioii liank of Scotland, Ltd. . 
Sum in Deposit Receipt with do. 
Due by Treasurer 


£95 0 0 

14 10 9 
80 0 0 
10 0 4 


Le&s Accounts unpaid 


£199 11 1 

53 17 0 


As above . £145 14 1 


Note , — Subscriptions in arrear, considered recoverable : 1914-16, £1, lOs. ; 
1916-16, £2, 6s. ; 1916-17, £6. 

EWNBUKaa, Uh December 1917.— I hereby certify that I have audited the Accounts of 
the Treasurer of the Botanical Society of Edinburgh for Sessiun 1916-1917, and have found 
them correct. 1 have also checked the foregoing Abstract, and hnd it correct. 

ROBT, C. MILLAK, C.A., Auditor, 



Xiv BOTANICAL SOCIETY OF EDINBUBOH 

Mrs. John Law and Mr. J. Lyford-Pike were elected 
Resident Fellows. 

Mr. J. T. Smith was elected^a non-Resident Fellow. 

Dr. Bortiiwick gave an account of certain fungi belong- 
ing to the genus Ceratostoma or Ceratoatomella. 

The Very Rev. Dr. Paul communicated an interesting 
note on the discovery of Clathrus cancellatus, Tournf., in 
Argyllshire. Dr. Paul also recorded the occurrence in 
Scotland of Clavaria aurea and C. bofrytis (see p. 301). 

Mr. R. A. Robertson delivered his Presidential address, 
reviewing the task of botanists and scientists at the present 
time, and emphasised the necessity of an adequate know- 
ledge of chemistry in the solution of biological problems. 
(To be published in next part.) 


FEBRUARY 14, 191H. 

James Whytock, Esq,, PreKKl(‘nt, ni the Chair. 

Professor Bavley Balfour communicated a paper on 
the genus Noiiwcharis (see p. 278). 

Professor Bayley Balfour also communicated a paper 
on new autumn Flowering Oentians from China (see p. 246). 

Dr. W. G. Smith and Mr. William Young read a paper 
on the Flora of Glenshee. A large and beautiful series of 
dried specimens illustrated the paper. 


APRIL IJ, 1918. 

James Whytock, Esq., Fresidient, m the Chan. 

Mr. T. Anderson gave a communication on the Principles 
of Seed-testing. 

A paper on the Vegetation of the Ambleside district of 
Westmoreland was communicated on behalf of Mr. N. M. 
Johnston. 

Mr. W. W. Smith exhibited a new Khynchxinthus and a 
new Phytolacca from China (see Notes, R.B.Q,, Edin., xlix 
(1918). 
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OCTOBER 10, 1918. 

James Whytock, Esq, Piesident, m the Chan 

The Office-Bearers of the preceding j^ear weie re-elected 
for the Session, the office of Treasurer being left vacant. 

The President intimated that the following Fellows 
had died during the past session- Mr, Kichard BeoWN, 
Treasurer, Mr. W. B. Boyd of Faldonside, Mr. W. C- 
Chawfoed, Captain Norman, Mr Wilkinson. Mr. J. C. 
Adam, a contributor to the Transactions, died on service. 

Mr. J. M. Murray, Captain William Stewart, and 
Mr. Harry Watson were elected non-Resident Fellows. 

Professor Bayley Balfour communicated papers on 
Rhododendrons of the Triflorura Series, and Critical Points 
in Description of Species of Rhododendron and Primula, 

and also, New or Rare Primulas. 

< 

Mr. James Fraser gave an account of a aew Grass, 
Koderia advena, Stapf (see p. 302). 

Mr. Arthur Bbhnstt oommanicated Notes on the Flora 
of Caithness (see p. 809), and a paper on CrdmnagroaUii 
striata^ Timm, and 0, MiH^oaa, Wahl, (see p. 806). , 

Flowers of Arav^ia aerioifera, Brot., with moth captnjred 

Buaa worn. MO. mm. vat. zirm 
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by its proboscis, were shown from the Roynl Botanic 
harden. 

^Mr. Symington Gkieve exhibited specimens of Cucumber 
showing fusion in its frtiit; and also abnormal heads of 
Plantago Uinceolata, Linn. 

Mr. D. M'Glashan exhibited specimens of MelUotus 
arvewiSf Wallr., 12 feet high. 


DECEMBER 12, 1918. 

James Whytock, Esq., President, in the Cliair. 

The following Statement of Accounts for the Session 
1917-1918 was submitted: — 


Income. 


Annual Subscriptions for 1917-1918 
Do. Arrears . 

Transfer from Life Members* Fund . 

Tramactions sold 

Interest on Funds Invested and in Bank 
Income Tax repaid 


Expenditure. 

Printing Transactuma for 1917-1918, £43, 11 s. 6d.; Im 
Subscriptions from Authors, £36 .... 

Printing Notices for Meetings, etc 

Booms for Meetings and Tea 

Stationery, Postages, Carriages, etc 

Fire Insurance on Books, etc. 

Honorarium to Secretaire Assistant .... 


Excess of Income over Expenditure 


£27 

5 

0 

2 

5 

0 

9 

5 10 

JO 

0 

6 

7 

9 

4 

1 

19 

6 

£58 

6 

2 


£7 

11 


6 

16 

6 

4 

1 

0 

2 

13 

8 

0 

6 

0 

2 

2 

0 

£23 

9 

J 

£34 

16 

6 


State of Funds. 


Life Memhr^ Fund, 

Balance of Fund at close of Session 1916-1917 
Add— Life compositions received . 


£111 4 4 
6 5 0 


D^dud-^Transferred to Income 


£116 9 4 
9 5 10 


Balance as at close of Session 


£107 0 6 
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Brought forward £107 3 6 
Ordinary Fund, 

Balance of Fund at cloise of Session 1 916- 

1917 £34 9 9 

Add — Increa«»e during Sesmon 1917- 

1918 34 15 6 

Balance as at clone of Session . 09 5 3 

Total Funds . £170 8 9 

Being: — £10() 5/ War Stock, 1929-1947 £96 0 0 

Stun in Current Account with 
Union Bank of Scotland, Ltd, . 22 9 8 

Siun in Deposit Eeceipt with do. 80 0 

£197 9 8 

Lm — Net Balance on outstanding 
Accounts . £15 12 9 
Due to Treasurers 5 8 2 

0 11 

As above £176 8 9 

—Subscriptions in aireai, considered lecoveiable 1916-16, 15t. ; 
1916-17, £2, 68. ; 1917-18, £7, 168. 

Edinbcrqu, Uh Deoembet Idlb. -1 hereby certify that I have audited the Acconuts ot 
the I'roasnrers of the Botanical Society of Bdinburgh toi Session 1917-1918, and have fonnd 
them coi reel I have also checked the loi egoing Abstract, and find it correct. 

BOBT MILLAR, C.A., Auditor 

Mr. James Whytock delivered his Presidential Address, 
giving an interesting retrospect of Sylviculture during the 
past century, and commenting on the successful intro- 
duction of important trees and shrubs during that period. 

Mr, Ahthuu Bennett communicated a paper on Pota- 
aujgetmi longifoUa, Gay, in England (see p. 312), and also 
Notes on Dr. Hagstrdm’s Critical Researches on Pota- 
mogeton (see p. 315). 

On bifehalf of Mr. George Chester, a paper was com- 
municated on Potamogetons in the Canal at Market 
Harboro*, Leicestershire. 

Mrs. Law exhibited an early blossom of Petasites 
fragrana, PresL 

Mr. Rutherford Hill exhibited an example of the 
Ginger-Beer plant. 
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FEBHUABY 13, 1919. 

Jambs Whytook, Ebq,, President, in the Cliair. 

Mr. Andrew Mason, 23 St. Andrew Square, was elected 
Treasurer of the Society. 

Mr. C. I* Blackburne was elected a non-Resident 
Fellow, and Mr. N. M. Johnson, an Associate Member, 

Dr. A. W. Borthwick gave a short address on the 
methods which at present obtain in forest survey. He 
gave an account of some of the proposals which are at 
present being put into action with regard to the reaffores- 
tation of Scotland. He made the interesting observation 
that a botanical survey of the areas was found to be one 
of the moat satisfactory foundations for gauging the soil 
capabilities of the various areas. He furthei gaAe an* 
account of the collection of scientific data of growth, etc , 
in the timber trees of Scotland On an aveiage it is found 
that it takes twenty years less to grow sizeable timber in 
this country than in continental areas Scotland is found 
to be superior for timber growing to such an extent that 
in some cases nearly double the productive capacity is 
shown. 

Mr. H. F. Tag<^ read a papei on the opening of pine 
cones, and gave an account of the seed extraction which 
had been done at the Royal Botanic Garden for Wie supply 
of pine seeds to the Board of Agriculture during the war. 
He gave a most interesting account of the mechanism by 
which pine seeds are gradually discharged from the cone. 

Dr. Stewart MacDougall gave records of the occur- 
rence of Myelophilua minor in Scotland (see p. 334), and 
exhibited the work of CryptorrhyTichns lapathi (Linn.) 
on Willow. 

Sir Dyce Duckworth sent for exhibition a portion of 
the famous Dragon Tree at Oratava, Teneriffe, which he 
had gathered in 1873, and a Stethoscope made m 1872 of 
wood of one of the largest trees in the Yosemite Valley^ 
Sequoia gigantea. 
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Sir Dycb Dockwobth* also sent for exhibition a cone 
from the classical pine forest at Ravenna, gathered in 
1865. After a lapse of ten years he had extracted and 
planted some of the seeds, which all germinated and grew 
well. They wete transplanted in different parts of Berks 
and Surrey. Those planted on chalky soil, however, di^, 
but those planted iff sandy soil thrived well. One of the 
best specimens is growing in the garden of the Duke of 
Newcastle at Ascot, and is 18-20 feet high and in fine 
condition. A cone from it was also shown. , 

The HonobEary Secretary exhibited Whytockia, a new 
genus of the Qesneraceae^ the generic name being chosen in 
honour of the present President of the Society (see p. 338). 

A sample of German war tobacco was exhibited on 
behalf of Colonel MacDougall. It was mostly composed 
of beech leaves : it ajso contained beech buds, beech petioles, 
beech twigs, and pieces of petioles of a species of Nicotiami. 


APlUL 10, 1919 

James Whytook, Esq, President, in the Clian. 

Mr. A. E. Mills was elected a non-Resident Fellow. 

Professor Bayley Balfour communicated a paper on 
Biltia Vaseyiy Small, as a type of Rhododendron. 

Mr. II. F. Tago read a paper on the preparation of slide 
cultures of Moulds for class purposCwS. 

Ur. Borthwick and Dr. Wilson exhibited specimens of 
the Common Spruce attacked by a species of Cwcurlntaria, 

Dr. Wilson exlubited the following Alpine Rust Fungi, 
which he had recently discovered on the Perthshire^, 
mountains and which are new records for Britain: — 

Puocinia septentrionidufy Juel, the aecidial stage on 
ThMictrvm alpinnm, Linn., and uredospore and teleuto- 
spore stages on Polygonum tnviparumy Linn. 

PiminuK, bor^0i,li$, Juel, the aecidial stage on Tholicimm 
Lini$* The uredospore and teleutospofe stages 

vMiAjKft. sor. 80 C. tofiK. vdiu e < 
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of this species probably occur on^ Antfwmn^um^dorvh^ 
l4nn., but have not been found in Bntain. 

Melampaora alpvm, Joel, the aecidial stage on Saadfra^ 
oppoait'ifoUa, Linn., and uredospore and teleutospore stages 
on Salix herbaoea, Linn. 

He also exhibited Beads from Greece made from wild 
oranges. 

Mr. H. F Taog showed a collection of photographs 
illustrating the opening of Pine Cones and the Extraction 
of Seed from them ; he also exhibited some museum 
preparations of Common Moulds, and cominunicated de- 
tails of the methods of preservation adopted (see p. 336). 



TRANSACTIONS 


OF THE 

BOTANICAL SOCIETY OF EDINBURGH. 

SESSION LXXX. 


Some Plant Associations of N.W. Yunnan, 

By F. Kingdon Ward, B.A., F.R.O.S. 

(Read 10th February 1916.) 

Examination of the flora of any region shows that the 
plant formations fall naturally into two main groups : the 
first dependent on the general climate of the region as 
determined by its latitude and surrounding physiographical 
features, the climate being described as arctic, continental, 
temperate, maritime, monsoon, ecjuatorial, desert, and so on ; 
the second determined by local and varying conditions, 
such as shelter, altitude, rate of change of temperature, or 
water — factors which modify and in extreme cases mask 
the regional climate and its effects, while diflerences of soil 
introduce a selective element, altering, with the aid of 
mechanical causes, the plant associations. To the former 
may be given the name of dominant formations, while the 
latter, which are in the nature of the case numerous in any 
given region, may be distinguished as incidental forma- 
tions, or associations. It will, however, be readilyrecognised, 
if this distinction is made, that the terms are relative. 
A formation such as forest may be dominant in one region — 
for instance, round the equatorial belt and over a large part 
of the monsoon ai*ea — and incidental in another, as where 
it fringes a watercourse in arid country ; and in Europe 
the original dominant formations, if temperate — as opposed 
to coniferous — forest, or grassland (meadow), have often 
been so much interfered with by man as to be obscured. 

THAKS. EOT. SOC. KDIN. VOL. XXVn. 1 
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In highly mountainous regions it is often very difficult 
to decide what is the dominant formation, or, more accu- 
rately, to what single climatic formation the bewildering 
series of small plant associations may be assigned. It is 
only in the foot-hills that a mountain flora betrays not its 
origin, which may be and generally is another matter, but 
the dominant climatic formation in the midst of which 
it is, as it were, a vast incident, or accident On the other 
hand, when we come to consider a mountainous country the 
size of Tibet, we are no longer justified in speaking of 
an incidental formation in the midst of a dominant — the 
incidental has become tlie dominant. Here physiographical 
conditions, altitude and the trend of the mountains them- 
selves, prevail, isolating a specialised climatic area which 
bears no resemblance to surrounding climates ; and here we 
find a new dominant formation with its own series of in- 
cidental formations and plant associations. When, however, 
we are dealing, not with a great elevated plateau like Tibet, 
but with a high mountain range or series of ranges travers- 
ing two or more climatic zones, the question is more difficult, 
owing to the dovetailing of one flora into another, with 
perhaps the introduction of a third flora which has found 
its way along the range in some former pei'iod. In the 
circumstances it is best to consider the flora of the mountain 
range by itself, apart from the n^gion in which it is 
situated ; decide which is the dominant formation by 
reference to the climate ; and resolve the incidental 
formations from it. 

The state of affairs alluded to is well illustrated on the 
Yunnan-Tiljet frontier, to a consideration of which this 
paper is specially devoted, and I shall confine my remarks 
chiefly to the flora of the Mekong-Salween and Mekong- 
Yangtze divides, two great parallel mountain chains 
separated by the deep and narrow Mekong valley. The 
interest of this region — apart from the jumble of climates ; 
arid, monsoon, temperate, arctic, which succeed one another 
rapidly in a vertical direction — lies in the fact that it is 
the meeting-ground for several streams of vegetation. 
There is, for instance, the Himalayan flora, which has 
certainly travelled far eastwards into China and soutli- 
wards into Burma ; the Chinese flora, which has also flowed 
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southwards into Burma ; and the Indo-Malay flora which 
has travelled northwards into the Burmese hinterland 
and into China, mingling with the descending stream. 
Naturally, to distinguish and disentangle these conflicting 
streams of vegetation over so large and diversified an area 
where several floral regions (i.^. regions characterised by 
endemic species) meet is a difficult matter, with all the 
fascination of hunting and tracking. This paper, however, 
has but an indirect bearing on the larger question of 
origins. The monsoon climate extends, in modified form, 
as far east as the Salween valley, beyond which every- 
thing — fauna, flora, people — changes. Up to a certain 
point, however, about latitude 28^" N.^ the Mekong-Salween 
divide too receives a copious summer rainfall from the 
west, and is covered with mixed forest and dense under- 
growth, including many giant herbs. This may be called 
temperate or mixed rain forest, and it is the dominant 
formation along the entire length of the range from 
latitude 28*^ southwards. 

The Mekong-Salween divide, however, to a great extent 
masks the Mekong-Yangtze divide, acting as a rain screen, 
so that the latter range, though only a few miles to the 
east, receives a reduced rainfall, and the dominant forma- 
tion is no longer rain forest, but coniferous forest and 
scrub, chiefly oak. 

Above the mixed rain forest of the Mekong-Salween 
divide come several specialised incidental formations, of 
which the most important are (a) Abies forest, chiefly 
confined to the sheer valley walls, well above the stream, 
but in places disputing the lower ground with (b) bamboo 
brake. Though disappearing from the valley bottoms 
sooner than Salix or Betula — which towards the tree limit 
are much flattened out and stunted by wind, — this Abies 
grows on the precipices, protected from wind, at yet higher 
altitudes. Where the valley is broad and flat, its floor is 
occupied chiefly by (e) alpine meadow, a growth of tall 
herbaceous plants with conspicuous flowers, scattered 
amongst which are alder and birch trees, or in some places 

^ North of this point coniferous forest with a scanty undergrowth 
predominates, and the flora of the Mekong-Salween divide resembles 
that of the Mekong-Yangtze divide both m its nature and actual species. 
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stunted willows. Similar meadows occur in the Tyrol. 
This meadow occupies all the more level ground, bamboo 
brake and Abies only coming in where the valley narrows 
and steepens. The gullies, however, which have shot out 
steep isosceles-triangle-shaped cones of detritus, the broad 
fan-like base of big boulders tapering more and more 
steeply up to an apex of sand and pebbles, are occupied, 
not by Abies (except at the very bottom) nor by bamboo, 
but by id) a peculiar shrub and small tree association of 
their own ; in some places the boulder-screes are overgrown 
with a dense tangle of rhododendron scrub, (> or 8 feet high, 
to the exclusion of everything else. 

The absence of trees save from the very foot of the 
boulder screes is probably due to mechanical causes, trees 
being unable to maintain their existence in face of the 
avalanches, whether of rock or snow, which descend tliese 
gullies. The alpine meadow seeks light and air, growing 
in pure sand spread out by the torrent over broad flats, 
probably silted-up rock basins carved out l)y former 
glaciers, for the previous extension of which, in the valleys 
alluded to, there is ample evidence ; while bamboo brake 
thrives only in the damper, darker parts of the valley, 
where little sunlight penetrates, though it is hard put to it 
by Abies, whose fastness is the cliffs and mountain sides, 
encroaching into the valley, especially where the boulder- 
screes debouch broadly. 

The following plants may be taken as representative of 
the alpine meadow : — 

Meconopsis pseudo - infegrifolla, Prain; FriiilUiria 
Soulieiy Franch. ; i' Delavayi, Franch. ; Primula pseudo- 
{^ikkimensis, G. Forrest ; P. Franchetii, Pax (rare) ; Trollius 
pumilus, Don, var. yunnanensis, Franch.; Adenophora 
spp. ; Aconitum spp. (both yellow and blue); Codonopsis 
spp. (twining and erect); Salvm spp. (yellow and blue); 
Geranium spp.; Fed icularis spp, ; Senecio spp, ; Umbelli- 
ferae. 

The alpine meadow extends into the Burmese hinterland, 
where I found a luxurious growth above the ’Nmai valley 
in latitude 26° 46' N., and again at a lower altitude in the 
neighbourhood of Hpimaw, latitude 26° N. : — 

Meconopsis sp. ; Primula sp. ; Primula Beesiana, 
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G. Forrest ; P. helodoxa, Balf. fil. ; Tkalictrum sp. ; Codon- 
ops is sp. ; Aeonitum sp. (twiner); Allmm sp. ; Cory- 
dal is sp. ; Polygonum sp. ; Senecio sp. ; Rumex sp. (7 feet 
high) ; and several Umbelliferae were prominent constitu- 
ents. Several species were identical with those found 
on the Mekong-Salween divide, on the other side of the 
Salween. 

A not less characteristic association of the Mekong- 
Salween divide is the undergrowth of the temperate rain 
forest, which includes the following : — 

Umbelliferae (giant herbs, up to 7 feet high) ; Tkalictrum 
Delava If I, Franch. (also up to 7 feet high), Arisaenia (3 
species); Aquilegiasp.; Ribes^p^. ; Paris sip. ; Convallaria 
sp. ; Oligohoirya sp. ; Lilium giganteum, Wall, (plants 6 
to 7 feet high with racemes of 8 to 12 flowers); Boragin- 
aceae\ Filiees (nearly all Polypodiaceae, though in con- 
siderable variety). 

Lillareae — including L. giganieihni, Wall., and other lilies, 
several fritillarias, etc. — are not less characteristic of the 
open forests in the Burmese hinterland above 7000 feet; 
also Arisaema, ferns, RIbes, and so on. But here many 
ground orchids and begonias add a more tropical touch, 
which is enhanced by epiphytic orchids, many climbing 
plants, and trees with plank-buttress roots. The very large 
leaves of the Arisaema spp. and Liham giganteum are 
cliaracteristic of these open forests unencumbered with 
bush undergrowth. 

Comparing now the flora of the Mekong-Salween divide 
with that of the Mekong-Yangtze divide to the east, we 
And coiLsiderable differences. The Mekong valley itself 
is very arid, and displays a characteristic association of 
plants comprising compact low thorny shrubs (Sophora 
vlcii folia, Hance, is the commonest; also a Berber is) and 
a number of rock plants, of which a hedgehog-like 
Selaginella is the most conspicuous. In some places a fine 
juniper tree grows on the rocky banks close to the water's 
edge. Ascending the Mekong-Salween divide, this forma- 
tion rapidly growing richer (including now a Cupres8us\ 
Daphne calcicola, W. W. Sm.; Androsaee Bulleyana, G. 
Forrest; Amphicome argnta,IAndL; Didissandra lanugi- 
nosa, Clarke; and many more species) presently passes 
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into pine forest, in which oaks, rhododendrons, and other 
shrubs appear, and this in turn into the temperate rain 
forest which fills the valleys. 

On the Mekong- Yangtze divide, however, this pine forest 
is wanting; the xerophilous flora of the valley continues 
to a higher altitude, and then passes into a belt of scrub 
oak, or in favourable localities a mixed scrub, after which 
come thin forests of Abies, and finally larch. There is no 
rain forest, and no dense undergrowth, the formation wliieh 
corresponds to this being a thin open forest with Picm, 
oaks, birches, poplars, and so on, in which shrubs, such as 
willows, roses, barberry, honeysuckles, etc., actually pre- 
dominate; and so open is the formation that the under- 
growth consists of a few shade plants orAy, Podo2>hyU\im 
Emodi, Walk; Pyrola atropnrpurea, Franch. ; Primula 
lichiangensis, G. Forrest; Cyprip)P(l{nm tibeficum, King; 
and Meconopsis Pratfii, Prain, being typical examples 
where the formation is best developed. In a very few 
places, by streams, an open grassland appears to a limited 
extent. Primula vittata, Bur. et Franch. ; Amiromce s])in- 
ulifera, Knuth; Cyuoglossum amab il e, St&pi et Drumm. ; 
and Trollius pumilns, Don, var. yvnnauensis, Franch. are 
typical plants here Most of the coniferous trees and a 
large number of deciduous-leaved trees which are a feature 
of the Mekong-Salween divide are altogether absent, while, 
on the other hand, the forest belt is largely made up of a 
few species: Picea, oak, birch, and maple below; Abies, 
juniper, rhododendron, and larch above. 

The dominant formation on the Mekong-Yangtze divide 
then is nO longer forest, but shrub (or scrub), which covers 
the greater part of the range : on the most exposed slopes 
it is always scrub oak; on more sheltered slopes it is 
mixed, comprising a number of thorny Leguminosne 
{Caragana, etc.), Berheris, Jasininum, Rosa, and others ; 
and in the valleys are willows, Louicera, roses, small 'trees 
like Pyrus and maple, with scattered meadow plants by 
the streams, the latter, however, including none of the 
characteristic plants met with in the alpine meadow of the 
Mekong-Salween divide. Here trees begin to appear — 
birch and Abies — not, however, forming thick forests. It is 
evident then that on the Mekong-Yangtze divide forest is 



1915-16,] BOTANICAL SOCIETY OF EDINBURGH 


7 


an incidental formation ; only in a very few favoured spots 
does it occur to the exclusion of shrub growth, and then 
it is usually Ahifs, covering only a small area. The 
greater part of the divide is covered with shrubs, and a 
thin belt of trees is found at high altitudes. This great 
difference is largely due to the difference of rainfall on 
the two divides, but wind is probably just as important, as 
the following tables suggest. It should, be noted that 
though the change of climate is sufficient to check tree 
growth on the Mekong- Yangtze divide, and introduce yery 
considerable differences into the comi^osition of the forest 
and flora generally, it is not sufficiently great to do away 
with tree growth altogether. Some of the differences in 
the composition of the llora too must be ascribed more 
directly to other cause's — for instance, the retreat of the 
glaciers which has plainly modified the alpine flora, though 
this is indirectly due to the changed climate, which has 
caused the retreat. There is, however, good reason to 
believe, as I hope to sliow in a future paper, that whatever 
the differences in the flora of the two mountain chains 
now, and whatever gulf separates them, they must once 
have been derived from a common origin. 

The following tables were drawn up after taking a series 
of observations with a small instrument, called an evapori- 
meter, devised by Sir Francis Darwin. It consi.sts of a 
small cylindrical copper vessel fitted with a lid, and an 
elbow-joint carrying a capillary tube gauge of glass, with 
a scale of millimetres. A small frame, inserted through a 
slot in the lid, serves to spread a small T-shaped piece of 
blotting-paper which dips into the water. It was not a 
very satisfactory instrument, as the evaporating surface 
was, in humid air, too small to give visible results, while, 
on the other hand, the capillary tube gauge from which the 
amount of water evaporated was read off, was apt to get 
clogged during the fine drizzling rains on the Mekong- 
Salween divide, and so vitiate the readings. Nevertheless 
it served to give some indication of the comparative rates 
of evaporation at tlie selected stations (see tables), though 
the paucity of records, partly owing to the above-mentioned 
defects, and partly to causes beyond my control, renders the 
results only approximate. It must not be forgotten that 
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Tempera- 


No 

of 

Date 

tures. 

Evapora 

tion. 


Max Miu. 

hours 



mm 


June 6 

67 43 

10 

72 

» 7 

62 5 42 

5 

6 

„ s 

65 2 38'5 

11 

5 

„ y 

67 9 43 4 

10 

7 

M 11 

65*5 49 

10 

8 

M 19 

67 8 515 

17 

75 

„ 20 

69 5 56 

5 

2 

„ 21 

67 48 5 

5 

4 

„ 22 

71 49 5 

32 

3 5 

July 8 

72 51 , 

3 

4 

„ 10 

70 52 5 ' 

1 

55 

1 

3 

— 

1 

A\, An 

— 1 
'Tot d 1 

Tnj al 

11 days 

69-0 49 4 

85 2 [ 

57-2 




] 

June 23 

Temp 76 | 

4 1 

2 



1 


July 4 

SO 

3 * 

1*5 





t H 4^5 

1 720, 

IQi 1 

10' 

M 51 

Temp 8J 1 

3 

1 25 

L 

■ ' 1 




Av Temp 
3da}s 79 6 


Total 

10 


June 30 

July 1 
2 

July 19 
, 20 
. 22 


66 5 

63 

63 

69 

64 


Av 

651 


42 

43 
18 


10 

4 


Not ap 
preciablt. 


A\ 
40 6 


Total 

20 


I '^Atmhu 

Weather Conditions. 

Continuous sunshine ; lig 
bree 

Sky over( ast ; slight dnz/le 


Intermittent sunshine, iie«li 
bree/e 

Continuous sunshine , Iresh 
biee/e 

,, „ light biee/e 

Intermittent sunshine , Iresh 
bi ee/e 

Continuous aunshme , very light 
breo/e 

„ ,, light brec/e 

Intermittent sunshine , fresh 
biee/e 

A\erage nte per liour 
1 5 ram 


1 { VnUetf, 

Vfter sunset (7 p m -9 p ni ) 
strong biee/e 

'Mill down (5 30 i» iii -7 ]> m ) ; 
strong biee/t 

During uighl (7 p m -5 30 a m ) ^ 
Sunshine (1 p m 2 15 l> m j , 
\ er\ strong wm 1 

Total I Aveiage rate ptr hour 
4 7 I 21 ram 

* Not included in the a\erage 


2 I Intermittent sunshme , fresh 

breeze 

10 I Cloudy , frequent showers 

3 Cloudy, drizzling 

^Ka* giU'pw Cr(mp[ M -A Dmde) 

10 Continuous suushiue , light 
biee/e 

8 Almost continuous sunshine, 
no wind 

3 Cloudy , no wind 


Total Average rate per hour 
36 0’5 mm. 


Bar, 

Alti 

tilde. 

1 

Average 
Rate per 
Hour. 

20-60 

feet 

11,600 

mm. 

138 

21 07 
20 72 

M 

» 

0-83 

2 20 

20 73 
20 67 


1 43 
1-25 



2*25 ' 


n 

1) 

2 50 
126 


»* 

0 93 


>1 

» 

137 

1 83 

1 

*A\eiige| 
|15pr hr| 

237 1 

7,3o0 

1 

20 1 

1 i 


20 j 

24 0 

’ 

10»1 

2-4 

1 

> 


\yi rage 

2 1 pi hr. 

19 96 

12,700 

05 

19 96 
19 85 

M 

M 

04 

03 

18-7 

16 136 

1-0 



06 



00 



Aierage 
} 6 pr.hr 


Mekong valley 
Atuntsu 

Mekong-Stdween divide 


Average houily rate ot cvapoiation«2 1 1 

?i li >» ^ ^ r 

M M » 0 6j 


Ratio 10 71 2*4 
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the instrument gives no indication of the rate of tranajnra- 
Hon of any plant ; it only measures the humidity or dry- 
ness of the atmosphere, thus corresponding more to a 
hygrometer. 

On examining the tables it will be seen that wind is of 
more importance than high temperature or sunshine in 
accelerating evaporation. For example, in Table I the 
average rate of evaporation for six days, recorded as “ light 
breeze” is 1‘63 mm. per hour, and that for four days 
recorded as “fresh breeze” is 1*64 mm. per hour, though 
in the former case sunshine is recorded .as “ continuous ” for 
all six days; in the latter case it is recorded as “intermittent ” 
on three out of the four days. Similarly the average 
maximum temperature for the six days was 68*7"' F., as 
against only 07*5° for the four days. Again in Table II, 
July 4-5, the rate of evaporation during the night is 
significant, as is the rate on June 23 after sunset. 

At Doker-la, on the Mekong-Salween divide, the humidity 
of the atmosphere, owing to the perpetual drizzle, greatly 
retarded evaporation. The weak points in the tables are 
of course the small number of observations recorded, the 
fewness of the stations (though the main ones are dealt 
with), and the fact that the evaporimeter was not exposed 
between the same hours each day, nor for the same number 
of hours. However, the final figures, 10 : 71 : 2*4, probably 
give a fairly correct idea of the coinpaiative rates of 
evaporation (and hence condition of the atmosphere) at 
these three places, from which we may infer that wind 
and rainfall are the most important factors in determining 
the dominant formation, soil and situation being auxiliary 
factors, helping to control the incidental formations and 
select the flora. 

We come now to a detailed consideration of the com- 
position of the various formations and plant associations 
mentioned, and first let us take the temperate rain forest, 
the dominant formation of the Mekong-Salween divide. 

The conifers are Cuim}n<fhnmia{?), Taxm, Picea, of 
great size (one 1 measured was Ifl feet in girth, 5 feet 
from the ground), Ahks, Pin us (2 species), and one I could 
not identify. 

Amongst the deciduous-leaved trees are species of PyrnSy 
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maple, Tiliay oak, alder, holly, birch, walnut, and many 
climbers such as Clematis and honeysuckles, Alcehia^ Acti- 
nidia, Aristolochiay shrubs like Rlbes, RxihuSy and rhodo- 
dendron, etc. The undergrowth of this rain forest has 
already been mentioned, as also the next formation, alpine 
meadow. Within the limits of the alpine meadow come 
numerous smaller plant associations dependent on soil, 
situation, and physical conditions generally, and above 
the tree limit we come to alpine turf, with dwarf rhodo- 
dendron. Lastly comes open scree, where a few plants 
struggle up almost to the snow-line, gradually growing 
fewer and ultimately disappearing altogetlicr. 

Starting then from the Mekong valley, we have in the 
valley itself a xerophilous flora, then the forest belt, 
dominant because it is dependent on the climate of this 
region, hot, wet summers and cold winters with some rain 
at all seasons; hence it covers the greater part of the 
range, being absent only where the general climate is subor- 
dinated to local climatic conditions, the result of extremes, 
e.<j. in the bottom of the Mekong valley, and above 
14,000 or 15,000 feet. After the forest belt comes the 
meadow, incidental because it occurs only to a limited 
extent in the valleys, dependent on special local conditions, 
and within the limits of the forest belt; forest is often 
mixed up with it, and outstrips it. Lastly comes the 
alpine belt, including scree associations, turf, dwarf 
rhododendron, and precipice plants, above the limit of 
trees. Hereabouts the conditions are more diverse than 
down below, and near the tree limit the plant associa- 
tions change more rapidly than elsewhere with any change 
of conditions. 

On the Mekong-Yangtxe divide we also find three main 
belts, but the diflerencos, as already pointed out, are 
striking. The first and dominant formation is the shrub 
belt, which is a continuation, of the xerophilous flora found 
in the valley. Secondly comes the narrow forest belt, 
which corresponds more or less to the meadow belt on the 
Mekong-Salween divide, being confined chiefly to the 
valleys and having the shrub belt mixed up with it. 
Alpine meadow, which is dependent on an almost con- 
tinuous rainfall throughout the vegetative season, and 
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does not, like the forest, mind wind, is wanting altogether ; 
and the third belt, that of the alpine associations, is much 
the same as on the Mekong-Salween divide, though not 
so rich in genera. The differences recorded are not, of 
course, entirely due to the smaller rainfall on the Mekong- 
Yangtze divide, considerable modifications having been 
introduced by the retreat of the glaciers and elevation of 
the snow-line, as already pointed out. Again, the Mekong- 
Salween divide is the extreme eastern boundary of the 
monsoon region, and its climate approaches that of the 
Burmese hinterland, which has undoubtedly contributed 
to its flora, while the Mekong- Yangtze divide is cut otf 
from this source of supply by the whole length of the 
dry Mekong valley ; if the latter range ever supported anj^ 
monsoon plants, the}^ would probably have disappeared 
before now. Here, however, I am dealing with the forma- 
tions and plant associations, not with tlie flora and its 
origin, which is another matter. While, however, the 
climatic differences on the two ranges have differentiated 
the formations and to a considerable extent the flora, this 
does not obscure the still more remarkable similarity noted, 
nor conceal the fact that a common origin alone will 
explain this.^ 

The following lists, of course far from complete, contain 
the names of certain characteristic plants of each associa- 
tion in the alpine n^gion. Those marked with an asterisk 
are common to both divides (though it cannot be said for 
certain that others too are not common ), and it is worth 
noting that the alpine flora of the two divides has a much 
larger proportion of species in common than the forest 
or meadow belt, very few species of the latter association 
being found on the Mekong- Yangtze divide, though many 
species of both the alpine and meadow belts, of the Me- 
kong-Salween divide, extend southwards and westwards 
into the Burmese hinterland. 

Alpil^e Turf 

^Primula heUa^ Branch. 

* Primula brevifolia, G. Forrest. 

^ North of latitude 28* 30' the formation& and flora on the two divides 
are identical. 
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Meconopsia r'lulia, Prain (Mekong- Yangtze). 

Meconopsia Delavayi, Franch. (Mekong-Salween). 

Pri ninJa alhiflos. Ward (Mekong-Salween). 

"^Primula ptilchellay Franch. 

* Phi amis rotahty Benth. 

Lilunn lophophorumy Franch. (Mekong- Yangtze). 

SiU'i fraga n igroglandnlosa, Engl, et Irmscher. (Mekoug- 
Yangtze). 

Prhnuld vernicoaa, Ward (Mekong-Salween). 

Precipices mul Pocks. 

^Isopyrum grand ifloT'iim, Fisch. 

*PofentiIla pedimcnlaria, D. Don. 

^Diapeiisia himalaicdy Hook. f. et Thoms. 

'‘^Androsace Ghamaejasmey Host. 

Gentiinm sino~ornatay Balf. f. (Mekong- Yangtze). 
Primula dryadifoliny Franch. (Mekong- Yangtze). 
Cassioj>e p(dpehraias W. W. Sin. (Mekong-Salween). 
Uhododendrouy scarlet species (Mekong-Salween). 
Meconopais integrifoliay Franch. (Mekong- Yangtze). 

Heath, 

Rhododendron sp., ''black” (Mekong-Salween). [Rlat- 
dodf ndy'ou vampylogynu Diy Franch. 

^Rhododendron sp. 

*C((ssio/)e fasti giafdy D. Don. 

*Plngnicula alpiaa, Linn. 

*Lloydia tlbeiicay Franch., var. j)arpnr<(^cenSy Franch. 
Poientllla fraiicosay Linn. (Mekong- Yangtze). 
Juniperus sp. (Mekong-Yaugtze). 

Rahus sp. (Mekong-Salween). 

Prtnuda niralisy Pallas (Mekong- Yangtze). 

*(jentianay sp. 

Screes and Boulders, 

’‘^Meconopsia speciosa, Prain. 

*Sajcifraga Delavayiy Franch. 

Sfinssurea querdfoUay W. W. Sm. (Mekong- Yangtze). 
Oenfiana Oeorgii, Diels (Mekong-Yangtze). 

* Polygonum Forrest iiy Diels. 

’“'Aconitum Hooker iy Stapf. 
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Cremanthodium comptum, W. W. Sm. (Mekong- 
Yangtze). 

Lychnis nigrencens, Edgew. (Mekong-Yangtze). 
*Arenarvi Dclamyi, Franch. 

Cardamine granulifera, Diels (Mekong-Yangtze). 
^Geniiana hepfaghyllay Balf. f. et G. Forrest. 

CrepiH roHuJaris^ Diels (Mekong-Yangtze). 

Lactuca Sonliei, Franch. (Mekong-Yangtze). 


On the Sino-Himalayan Flora. By F. Kingdon 
Ward, B.A., F.R.G.S. 

(Read Febuiary 10, 1916.) 

This is an attempt to explain in some measure the un- 
doubted and long-recognised relationship existing between 
the llora — at least the alpine flora — of the Himalayas and 
that of Western China, a country which is one vast com- 
plicated series of mountain ranges, not indeed comparable 
to the giants of the Himalayas in height, but nevertheless 
of commanding altitude and even more extensive. 

It might be urged that there is nothing remarkable in 
this similarity of lloras, both of them alpine : we would, 
for example, expect dissimilarity between the alpine floras 
of the Andes and Ruwen/ori, or between those of the 
New Zealand Alps and Kinabalu, but the Himalayas end, 
geographically speaking, close to Western China and are 
doubtless connected more or less closely with the Chinese 
mountains. But the problem of distribution is not so 
simple as it appears, and moreover there are other inti- 
mately related problems which are scarcely explicable on 
the assumption that the rehationship between the Hima- 
layan and Chinese floras is the natural result of present 
physiographical conditions. It might be, if these mountain 
systems were actually in contact to-day ; but they are not, 
as a glance at the map of S.E. Asia will show, being 
breached along the China-Tibet and China-Burma frontier 
by a number of parallel ranges cutting right across the 
main axis of the great Asiatic divide. Even so it is less 
the interpolation of the mountain ranges than the deep 
arid valleys between them that prove such a stumbling- 
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block to the student of distribution, and it is evident that 
we should not find plants common to the Salween-Irrawaddy, 
Mekong-Salween, and Mekong- Yangtze divides if the pre- 
sent physical features obtained when the distribution took 
place. Hence, rather than argue that because the mountain 
systems are connected (which they are not) therefore the 
floras are similar, we must recognise that because the floras 
are related, therefore the mountain systems must once have 
been in closer connection than they are at present. 

So much for the main problem. Once wo have unravelled 
this previous continuity of mountain systems, few direct 
traces of which are left, we may find other difficulties 
cleared up also. 

A question which many English horticulturists who — 
thanks largely to the public spirit of Messrs. Veitch of 
Chelsea, and Bees, Ltd., of Liverpool, and to the French 
Catholic priests before them — have gained some insight into 
the almost limitless wealth of flora in Western China, are 
asking themselves is: Whence comes this unparalleled 
wealth, which (as the acute Sir Joseph Hooker long ago 
prophesied it would — a prophecy amply borne out during 
the last two decades by a dozen collectors) more than rivals 
that of Sikkim ? 

A critic of mine in the Gardeners’ Chronicle, reviewing 
a book ^ I wrote, in which attention was drawn to the sub- 
ject, answered this question apparently to his own satis- i 
faction. I must say I thought the explanation rather 
lame, and moreover the writer was wrong in his facts 
But the real inadequac}^ of it lay in the fact that he 
altogether ignored the effects of plant migration and mix- 
ing, and it is on this fact that I am myself inclined to lay 
great stress. Briefly, if we can find a satisfactory ex- 
planation for the close relationship existing between the 
Himalayan and Chinese florae, I believe we shall have gone 
a long way towards explaining the wealth of the Chinese 
flora, to account for which secondary ’factors, such as 
abundant rainfall and richness of soil, are quite insuflicient. 

Closely connected with the above is the special question, 
to which I shall revert later, Why does the genus Prim'ida 

^ The Land of the Blue Poppy : Travels of a Naturalist in Eastern 
Tibet, by F. Kingdon Ward, B.A. (Cambridge University Press, 1913). 
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' (and perhaps others, e.g. Rhododendron) receive as it were 
a special impetus in Western China and appear there in its 
greatest variety, though showing at the same time in many 
cases a close relationship with the species of the next most 
prolific area, namely the Himalayas ? Tliis is of course a 
special case of the general problem to which attention is 
drawn above. 

Finally we may ask, How is it that though China has a 
flora peculiar to itself characterised by a number of endemic 
species, an<l India has quite a different flora characterised 
by other endemic species, the whole mountainous country 
from the Himalayas to China shows an unmistakable unity 
in its flora, and a dissimilarity to the floras of the sur- 
rounding regions in the midst of which it lies, though, as 
we have seen, the mountain area is not really continuous so 
far as the emigration of plants is concerned ? It might 
appear, from a glance at the map, as though the Andes and 
the Rocky Mountains should show relationship in their 
floras, and, the reverse being the case, we suspect that the 
isthmus joining the Northern and Southern Continents was 
recently under water, a suspicion confirmed by geologists. 
Similarly while the Rockies support a flora intimately 
related to that of the Continent, the Andine flora has 
nothing to do with that of South America, being more 
closely associated with the New Zealand alpine flora, from 
which it is inferred that the Andes have been peopled from 
outside after the distribution of the continental flora, and 
are therefore a comparatively recent uplift. 

The same argument may be applied in the case of the 
Himalayas and Western China. 

Having interested myself in the problems here pro- 
pounded during several years' travel in Western China. I 
set to work to gather any facts wliich seemed to bear on 
the problems of distribution ; and finding that the geo- 
graphical features of the country can be largely traced to 
comparatively recent geological changes, and that changes 
of climate which must have taken place will all aflbrd 
valuable evidence, I pondered over these matters too. No 
doubt a complete understanding of all such contributory 
factors will be necessary for a solution of the problem on 
which I have embarked; and to obtain the necessary 
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knowledge a vast amount of exploration, some portion of 
which I hope may yet fall to my share, is still necessary. 
Nevertheless, inadequate as are the facts so far collected, 
and though much revision, addition, and correction will be 
needed as knowledge increases, it seems to me that some 
useful purpose may be served by the following attempted 
explanation. 

I will begin with a brief description of the frontier ^ 
region and the distribution of plants there according to 
climate. 

Oeogra'phif and Climate. 

A glance at the map of Asia will show that in the region 
of longitude E. and between the 27th and 30th 

parallels of latitude several big rivers break through from 
Tibet and flow for some distance due south, parallel to one 
another and close together, being separated by high, narrow 
ranges of mountains. Further east, and again in Upper 
Burma, the trend of the mountains is the same, the peaks 
growing lower as we go south ; however, we need not for 
the present concern ourselves with these minor ranges, con- 
centrating our attention on the three prineijjal ones : namely, 
the Irrawaddy -Sal ween, Mekong-Salween, and Mekong- 
Yangtze divides, the first-named being the most westerly. 
Beyond the Sal ween -Irrawaddy divide come the mountains 
of the Burmese hinterland, the valleys between which are 
filled with monsoon jungle, which also clothes the mountains 
to at least 8000 feet. The monsoon climate in fact, char- 
acterised by hot, wet summers and a dry season of greater 
or less extent (which becomes also a cold season in the 
north and at high altitudes), extends a little further east, 
into the Salween valley itself, where in the gullies, even as 
far north as latitude 28'’, I have found a monsoon flora 
with such plants as Af^pleninm Niduf<, Linn., the banana, 
Aaclepiaddce/ie, numerous epiphytic ferns and orchids, 
climbing Aroids, etc. When we reach the Mekong-Salween 
divide we find that great range also clothed with luxuriant 
forests and meadows, the former lacking many of the 
characteristic arborescent monsoon genera, but neverthe- 

1 The frontier between Tibet and Yunnan in the north, Burma and 
Yunnan in the south, spoken of throughout this paper as the Bunna- 
Yunnan area. 
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less deserving to be called temperate rain forest, but beyond 
this the monsoon does not extend. South of latitude 28° 
the Mekong valley is very much drier than the (monsoon) 
Salween, and even in the gullies supports little monsoon 
vegetation, so that the two, separated by a high but narrow 
mountain range, are in strong contrast. Still further east 
therefore the change, even on the mountains, is pronounced, 
and the Mekong- Yangtze divide, instead of being, like the 
Mekong-Salween divide, clothed with luxuriant forest, is 
covered with thorny scrub below, coniferous forest above, 
in which the larch, absent from the Mekong-Salween 
divide, is predominant at high altitudes. Beyond this range 
again, in the Yangtze valL'y, also arid, the flora is typically 
Chinese, probably without a single Burmese species. 

We have then established these facts, namely, that the 
monsoon carries as far east as the Salween valley,^ of which 
the flora (and it may be remarked the fauna also) is closely 
related to that of the Burmese hinterland ; and secondly, 
that the Cliiiiehe flora is found as far west as the Yangtze 
valley and Mekong- Yangtze divi<le, so that the two meet 
hereabouts, but are sharply divided by the Mekong valley 
and Mekong-Salween divide. 

Now, it being granted that the Himalayan and Chinese 
floras are clos<dy related, we can only suppose either that 
they have been or are at present in close touch with one 
another, or that both are derived from a common source. 

Owing to the east-and-west trend of the main Asiatic 
axes of uplift, it is difficult to imagine any common source 
of supply which is not at one or other end of the axis, thus 
causing the flora to flow from east to west or vice versa, 
and pass successively from one region to another. The only 
alternative is to supj^ose one of the parallel northern ranges, 
the flora of which was driven southwards by the advance 
of the ice, as the common source ; in this way only could 
the Himalayas and Western China have been peopled simul- 
taneously instead of successively from a single source. This 
theory assumes that the Himalayas, the north-and-south- 
trending ranges already referred to, and the tangled moun- 
tains of Western China must once have had practically the 

1 J.e. south of latitude 28®. North of this point local conditions make 
the valley extremely arid. The transition is abrupt and startling. 

THANS, BOX. SOC. EDIN. VOL. XXTH. 2 
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same flora, and consequently that any differences between 
them must have arisen since. The differences, however, 
are marked and will have to be accounted for somehow, so 
that we are no nearer a solution of the other problems, and 
the theory will not account for certain peculiarities in the 
distribution of the genus Primula. 

If then we reject the theory of a simultaneous origin for 
these two floras, we must assume that they have mingled, 
or successively originated from a common source; and 
having satisfied ourselves that, under present conditions, 
the Himalayan and Chinese floras are separated by im- 
passable barriers, viz. the north-and-south- trending ranges 
with deep arid valleys in between — it being a well-established 
fact that similarity of flora and fauna indicates not onl}’' 
land connection, but in the case of plants the absence of 
any great physical barrier such as a desert or high mountain 
chain — we are justified in assuming the previous existence 
of a continuous range stretcliing from tlie north-west frontier 
to well within China. This hypothetical range, the real 
previous existence of which I shall endeavour to prove, will 
in this pajier be referred to as the Sino- Himalayan range, 
while the flora of the Himalayas and of WestiTn China will 
be referred to collectively as the Sino-Himalayan flora. It 
will be necessary to inquire in the first instance how this 
range came to be so completely severed by the north -and- 
south-trending ranges already described. 


Retreat of the Ice : Gllniatir Changes. 

Leaving out of account the question as to how mountain 
ranges are formed in the first instance, we shall see presently 
reason to believe that those north-and-south-trending ranges 
were thrust up subsequent to the uplift of the Sino-Hima- 
layan range, interrupting its continuity ; and an examina- 
tion of the floras of these parallel ranges will give a clue to 
their mode of formation as an irruption area severing the 
direct continuity of the Sino-Himalayan range. 

Comparing the floras of the Mekong-Salween and Mekong- 
Yangtze divides, though separated only by the deep and 
narrow Mekong valley, we find striking differences, not so 
much in the floras themselves — though that too, especially 
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in the forest belt, is very considerable — but in the plant 
formations, showing clearly enough the effects of climate, 
especially rainfall. But the Mekong-Salween divide, being 
on the edge of the monsoon area, its flora might be supposed 
to have originated in the west, while the flora of the Mekong- 
Yangtze divide might be supposed to have origineRed in 
China, thus accounting for any differences observed. I 
will only remark here that the most typical plants of the 
monsoon jungles, west of the ’Niiiai-hka (or eastern branch 
of the Irrawaddy), e.(j. Pandaniia, rattans and other palms, 
tree ferns, many species of Fictta, climbing ferns (Lygodium)^ 
etc., are entirely absent from the Mekong-Salween divide, 
and will prove in the sequel that this range and the Mekong- 
Yangtze divide, whatever their differences now, must once 
have had the same flora ; further, that the Mekong-Salween 
divide has still — but may nut long retain— the same flora 
as the Salwc(‘n-lrrawaddy divide. The obvious inference 
is that these three parallel ranges were peopled from a 
common source, and that a change of climate, amounting 
to a pushing back or limiting of the south-west monsoon, 
has been, and probably still is, taking place in this area. 

During two seasons spcuit at Atuntsu 1 have climbed a 
good deal on the Mekong- Yangtze divide between latitudes 
27 and 80 , crossing the range by six passes in all, a^id 
one result has been to establish the fact that the glaciers 
there have retreated some distance and are still retreating. 
This is proved by (i) an examination of existing glaciers on 
the range, now little more than shrivelled ice-caps moulded 
like myxomycetes to the rocks over which they flow, and 
thrusting out blunt icy pseudopodia as it were into the 
valley : their bottle snouts and distant terminal moraines, 
the material of which is already almost wholly rearranged 
by flowing water, complete the picture of exhaustion; (ii) 
an examination of other parts of the range, where the deeply 
eroded U-shaped main valley into which open numerous < 
hanging valleys, the rock basins, mostly occupied by lakes, 
but sometimes silted up, roches mo at ounces, occasional 
moraines, and peculiar cirques at the valley heads, prove 
that glaciers were once present. In the absence of two 
familiar indications of past glacial action, namely, striae 
and perched or erratic blocks, I pictured as well as I could 
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the appearance of these valleys under ice, and with the 
vision fresh in my mind, journeyed across to the Mekong* 
Salween divide in order to examine more closely the largest 
of its glaciers (flowing to the Mekong) which are so well 
seen from the former range. These glaciers, it may be re- 
marked, are extremely difficult of access, as they flow in 
narrow sheer-sided gorges and over steep beds which at 
one point are generally precipitous or nearly so, so that the 
glacier comes staggering down in a tumult of fantastic 
pillars. This comparison convinced me that the rarity of 
lateral moraines and absence of perched blocks followed 
naturally in the case of these short ^ steep glaciers, enclosed 
in gorges, and that did these glaciers on the Mekong-Salween 
divide disappear, neither perched blocks nor lateral moraines 
would be left to prove their previous existence, nor would 
easily recognisable terminal moraines be met ^^ith. One 
important result, however, for which J was not prepared, 
was the discovery that these glaciers too have retreated 
some distance, and are evidently still retreating, and, as this 
is an important point, it will be as well to go into it in 
some detail. Examining the foot of the largest glacier — 
the only part of it accessible to any but a party of expert 
climbers — 1 found it to terminate in sevej*al tongues, sloping 
gradually to the stream-bed. Down in the valley below 
were gravel terraces cut out by the stream, and looking up- 
stream, the left bank (facing south) was seen to be a line 
of sheer cliffs which soon reached a height of several hundred 
feet ; hanging valleys opened into the main valley on either 
side, all the streams from the northern ridge^ cascading on 
to the glacier. From a little above the glacier foot, and 
extending for half a mile beyond it down the valley, was 
a high and steep bank of earth almost bare of plants for 
half its height, but covered at the summit with forest ; this 
was in fact a very perfect lateral moraine, in which I found 
scratched stones. Further, the moraine showed indications 
of a step structure, suggesting periodic fluctuations in the 
retreat of the ice. The lowest part was quite bare, then 
appeared a few small plants struggling to establish them- 
selves, while above the highest step (marked A in the 

* The longest glacier was not more than five miles in length, prt)b- 
ably less. 
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sketch) the moraine was clothed with scrub and forest 
growing amongst boulders, the material increasing in size 
from below upwards. Across the valley on the side facing 
north, the ice lay flat against the sloping valley side a little 
above the general glacier level, and above that again came 
a smooth bank of bare rock and gravel, with no plants, 
evidently left uncovered by the sinking glacier. Fir forests 
extend right down to the upper limit of this bare bank. 

The last half-mile of the glacier surface was fairly smooth 
and not much crevassed, such crevasses as there were 
being mostl}^ longitudinal or radial ; but looking up the 
gorge 1 perceived that the ice stood well away from the 
cliffs on the north (south-facing) side, so that any material 
falling from above was, like the streams, instantly engulfed, 
leaving no trace of a lateral moraine. The Tibetans told 
m(‘ that forty or fifty years ago the ice extended further 
down the valley, and indeed the boulder-gravel banks and 
a certain planed appearance of the rocks suggested tliat it 
had once nearly reached the Mekong, a distance of little 
over two miles from the present snout. Finally, at the 
point where the ice came pouring over the precipice in a 
fantastic procession of s(!u*acs, 1 found just below the narrow 
cliff’ path which winds up the ice of the spur high above 
th(* glacicu', the well-preserved remains of yet another lateral 
moraine at least 200 feet above the ice and stranded in a 
bay of the cliffs. 

Now is this ivti\‘at of the ice apparent or n‘al ? — has the 
glacier merely carved out this gorge sinking lower and 
lower, and stranding these moraines as it did so, like certain 
deceptive' “ raised ” beaches, or has the ice actually decreased 
in volume owing to diminished snowfall i Bearing in 
mind that we have established the actual retreat of the ice 
on the Mekong- Yangtze divide, there is good a priori 
evidence for its retreat in this case also. But we have 
definite proof of its actual retreat in the extension of a 
lateral moraine not only for three hundred feet above the 
glacier (see sketch), but also for half a mile beyond the 
present glacier foot. As to how these extraordinary gorges 
were produced in the first instance, whether eroded by 
water or ice, is not material, though I confess it is a pretty 
problem to which 1 can at present give no answer. The 
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fact that every valley is broken by a precipice seems to 
sugfgest faulting at some period, but there is much in the 
sculpturing of the region that I do not understand. 

I found further evidence of the retreat of the ice on the 
Mekong-Salween divide. At Doker-la, for example, a pass 
immediately to the south of the snowy range known as 
Ka -gur-pw (an elevated part of the divide), the sraootlied 
U -shaped granite valley is broken near its head by a sheer 
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preci])ice exactly like that over which the horgs fall in tlie 
case just cited, and })c^\ ond this is the reiniiant of a glacier. 
The sliape of the valley, its sheer planed walls on which 
certain marks like deep grooves ai-e cut, the flat meadows 
filled with sand (evidently once rock basins), and some 
enormous boulders which may have been transported, are 
clear indications of a previous extension of the ice at 
Doker-la. Again, further north in a smaller glacier valley 
of Ka' -gur-pw, I found a small lateral moraine tucked away 
above the ice level, and covered with shrub growth. It is 
evident that, where the clifta arc not sheer, small lateral 
moraines can be formed, and one valley head wns almost 
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iilled with a terminal moraine, above which fragments of 
a glacier still lingered. 

Having satisfied ourselves that the ice is actually retreat- 
ing from the Mekong- Yangtze and Mekong-Salween divides, 
we must ask another question : — Is this due to an actual 
diminution of the monsoon rainfall, or simply to a local 
deflection or cutting off* of the rain-bearing winds ? 

Now the direction of the monsoon, blowing alternately 
from the S.W. in summer and the N.E. in winter, is 
primarily dependent on the rotation of the earth ; and the 
actual existence of the monsoon, its intensity, and the 
amount of moisture it carries, on the main distribution of 
the ocean and continental land masses;^ and since it is 
almost certain that no appreciable change has taken place 
in any of these factors within times so geologically recent 
as those during which the events we are recording took 
place — say, within Tertiary times — it follows that any 
marked decrease in the monsoon rainfall must be ascribed 
to local causes, namely, a deflection or cutting off* of the 
rain-bearing winds. It might, of course, be objected that 
the retreat of the ice was due in the first instance to a 
general rise of temperature over the whole region, and not 
to diminished precipitation at all. But the fact that the 
glaciers on the Mekong-Salween divide have been affected 
considerably less than those on the Mekong -Yangtze divide 
while those on the Salween-lrrawaddy divide have probably 
been still less aff’ected — even if they have retreated at all, 
which may be doubted — points to another cause. If there 
has been a general rise of temperature, why should it affect 
the glaciers on one range more than those on another ? 

The Remnant Flora. 

I have said that the retreat of the glaciers is due to a 
diminution of rainfall, and thereby tacitly assumed that 
the monsoon, or something very like it, was once felt 
fuither east. In that case the Mckong-Yangtze and 
Mekong-Salween divides must once have had very similar 
floras, whereas it has been pointed out already that their 

^ Tho relative distribution of land and sea along the continental 
^helf has, of course, changed appreciably within Tertiary times, but not 
their relative proportion**, nor their distribution in bulk. 
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floras are markedly dissimilar, especially in the forest belt, 
where rainfall counts for more than at higher altitudes. 
What evidence is there that these floras ever were similar ? 
Overwhelming evidence, in my opinion. 

I have hitherto spoken of the Mekong- Salween divide 
as if it were a single entity as regards its flora ; in future 
it will be necessary to distinguish between the range south 
of Ka' -gur-pw — the elevated snowy poition referred to 
above ^ — and that north of it. North of Ka' -gur-pw the 
appearance and flora of the range are identical with what 
we are accustomed to on the Mekong- Yangtze divide, prov- 
ing conclusively the common origin of the two floras. This 
unexpected but welcome discovery, besides setting at rest 
any lingering doubts on the latter point, satisfactorily ex- 
plains another curious fact. W e have seen that the principal 
formation on the Mekong-Salween divide is the temperate 
rain-forest, which contains some elements at least of the 
monsoon forests further west, though lacking its most 
characteristic features, and tliat this formation is wanting 
on the Mekong- Yangtze divide, being represented by scrub 
oak and conifer forest ; further tliat there are on the former 
range alpine meadows, also re])resented in the monsoon 
country to the west, which have no counterpart on the 
Mekong - Yangtze divide. On exploring the Mekong- 
Y’angtze divide in more detail, liowever, I came across 
plants from time to time which seemed to have no business 
there — plants in specialised situations hidden away in pro- 
tected gullies, or on an outlier of the divide* which captured 
more than its share of the rain Fall. There was, for instance, 
a plant of Ribrf^ Francli. I found a single 

bush of it on a shady mountain slope, outlier of the main 
divide, and in the same place were several bushes of a species 
of Euonyynw, which further researcli revealed in small 
numbers in a favoured gulley on the main divide. Both 
are common in the temperate rain forest on the Mekong- 
Salween divide. On the outlier above referred to I found 
Pingiucula alphia, Linn., a lucky discovery, though some 
clitFs on the Mekong-Salween divide were yellow with it; 

1 Ka'-gur-pw is a range of ^now peaks, tlje liiglieht about 19,000 feet* 
some thirty miles in length from north to south. To the Tibetans this 
range is sacred. 
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also a species of Pyrola, anotlier lucky find. Less strik- 
ing examples were Mecouopsis ihseudo-l nfegrifolia, Prain, 
Friinida pseudo-siklciviensis, G. Fori-est, and one or two 
others which are found scattered on the Mekong- Yangtze 
divide in favourable localities, but grow in uieadows-full on 
the Mekong-Salween divide associated with plants such as 
Fritillaria Souliel, Franch., Aconitum Soulirl, Franch., 
found nowhere on the Mekong- Yangtze divide. These 
accidentals, as it were, I have called the remnant flora, 
as it seems plain they are survivals from a moister climate 
which have struggled on in a few localities after the bulk 
of them had perished under new conditions. What these 
new conditions were I have already indicated — a gradual 
desiccation owing to the apparent retreat of tht‘ monsoon 
westwards — and both lines of argument (namely, the 
graduated diminution of precipitation, as indicated by 
the progressive retreat of the glaciers from the Salween- 
Irrawaddy to the Mekong- Yangtze divide, and the remnant 
flora of the last-named divide) point to the same cause. 
We can only suppose therefore that rain screens have been 
interposed one after the other between the monsoon in the 
south-west and the dry regions^ east of the M(‘koug- Yangtze 
divide — in other words, that thes(^ parallel north-and-south- 
trending ranges have been successively pushed up from the 
west, that the rise of the Mekong-Salwc^en divide curtailed 
the rainfall, and hence impoverished the flora, of the Mekong- 
Yangtze divide, just as the rise of the Sal weem- Irrawaddy 
divide is gradually cutting ofl’the rainFall ot‘ the Mekong- 
Salween divide. Each range acts as a rain sen^en to tlie 
next range east of it. Also it is evidcuit that north of 
Ka'-gur-pw the Mekong-Salween divide has suflered from 
lack of rain for exactly the same reason as has the Mekong- 
Yangtze divide further south, namely, the continued inter- 
polation and elevation of rain screens to the west. It is 
much less difficult to establish the fact of identity between 
the floras of the Mekong-Salween and Salween-Irrawaddy 
divides than between the Mekong-Salween and Mekong- 
Yangtze divides. As already pointed out, desiccation has 
not proceeded so far in the former case — the Mekong- 

’ Baber, Johiitstoue, Wilson, ami othei-' have diawii attenUon to the 
pievious extenMou of tlie Szochwau glaciers. 
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Salween glaciers have not retreated far, and tlie floras are 
practically the same to this day. At Hpimaw on the 
Salween-Irrawaddy divide (latitute 20"') not only was the 
general facies of the alpine flora the same as that met with 
at Doker-la (Mekong-Salween divide, latitude 2S ), but 
many of the species were identical: c.(/. PolyijonKm ker~ 
meahiiun, Ward mss., lUnKiodnidron sp. with ‘'black'' 
(port-wine) flowers: OrchiH Clnfsna, Don, var. ; Aiuh^oscur 
yf'ran il folia, Watt , besides species of Pri m nla (§ Omj^hdo- 
yraDi'iua BHla),21ud ictriun, (VinnanihodiiLinfMec(m<qms, 
Baxifraga. Thus it would seem certain (ij that these three 
parallel ranges once had the same flora which, derived from 
a single soui*ce, travelled down the ranges from the north 
and west (whither all three ranges turn later) and became 
differentiated at a later date owing partly to (ii) the west- 
ward retreat of the monsoon which was cut off from tlie 
east by the gradual elevation of tlu‘ western ranges, air 1 
inter])olation of more and more mountains, (iii) that in this 
way two climates, a monsoon climat(‘ west of tlie Salweeji 
and a warm temperate climate east of the V'aiietze, becaiiie 
4sharply defined and separated from each otlier. 


i>/spcrs'n/ of S(^fds. 

Except under accidental circumstances, the several valley s 
separating the parallel ranges constitute ph^ sical barrieis 
to the spread of plants (‘ust or west from one range to 
another, for the Salween valley north of the Ka'-gur-pw 
uplift and the Mekong valley throughout its length arv 
extrenielj" arid, and the further one traces tlnun towards 
their respective s(jurces the more carid do they beconu' 
However, we have just seen that beyond Iva'-gur-pw the 
flora on the Mekong-Salween and Mekong- Yangtze divides 
is identical, both in the forest and alpine belts, so that we 
cannot doubt the common source to which both ultimately 
had access. The only means by which seeds could be trans- 
ferred directly from one range to anotlnn* would be (i) wind, 
and (ii) birds. As regards wind, seeds capable of being 
carried long distances by wind, eg, those of Coviposifae, 
Clematis, etc might be so transferred from range to range, 
and there are species of Clematis (€,g. C, monfaua, Ham.) and 



1915 - 16 .] 


BOTANICAL SOCIETY OF EDINBURGH 


27 


of Samaurea {e,g.8. ohvallfifa,Vfa\\,) common to both divides. 
But seeds only indirectly dispersed by wind (whether they 
iire small and light, like those of most Saxifrages and 
Gentians, or heavier but shaken out of their capsules by 
gusts of wind, like those of Meconopsis and Lloydia) could 
not perform the journey from range to range without first 
establishing themselves in the valley ; and, apart from the 
(juestion of maintaining their vitality under these conditions, 
once in the valley they would be beyond control of the 
dominant wind capable of carrying them right across this 
area, and under the influence of the strong desiccating up- 
valley wind. Seeds which are normally dispersed by birds 
are less common, and in this particular case, it must, I think, 
be an occurrence so rare as hardly to merit attention. It is 
true that Podopltylliun Emodfy Wall., occurs both in the 
Himalayas and on the Mekong- Yangtze divide, and it may 
have been transported thither by birds. But the case seems 
exceptional, for most of the plants with edible fruits in the 
temperate rain forests of the Mekong-Salween divide, which 
might be distributed by birds, e.g. species of Pyrna, Ariafo- 
lochia, Alrhia, etc., are wanting on the Mekong- Yangtze 
divide.^ However, the seeds of the majority of the plants 
common to two or more of the divides are neither such as 
are transported by birds, nor such as are directly transport^'d 
by wind, but only shaken out of their capsules by gusts 
of wind and spread over a limited area in the immediate 
vicinity: for example, Primula hella, Franch., and Au- 
droaavp grraniifoha, Watt, common to all three divides, 
Polygonitm Irriucainu n\. Ward mss., Rliododend rou sp. 
aff. Forrest a, Balf. f., Liliam Wall., and others, 

common to the M(»kong-Salween and Sal ween -Irrawaddy 
divides ; Meco)iopsis psemlo-i )deijri folia, VvsJm, M.apeeitmi, 
Prain,Pr / uiida lieh iaugetiaia^ G. Forrest, etc., common to the 
Mekong-Sahveenand Mekong- Yangtze divides. Conversely, 
many plants with seeds whirled freely into the air by wind 
{(i.g. many Conifers, species of Vremanfhod ium , Rhododen- 
dron, etc.) are peculiar to one or other divide. Thus the 

^ It IS safe to assert tliat a plant coiuiuon to both divides if one has 
found It on lx)th. To assert, liowevei, that a j>lant is coulliied lo one 
divide is obviously uiibiife until one has explored eveiy iin-h of the 
others. Sindi statenientb must therefore be regarded for the present as 
only comparatively tuie. 
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regular transference of seeds direct from range to range is 
not in accordance with the main facts of distribution on the 
ranges ; still less will it account for any peculiarities in that 
distribution — for instance, the remnant Hora, tlie greater 
specific variety on the Mekong-Yangtze divide, and the occur- 
rence ofspecies peculiar to one range (c.r/. Priviula Frnitchei’i /, 
Pax., Friflllaria Sonliei, Franch., (hssinpe 'pa.J jiehmta, 
W. W. Sm., on the Mekong-Sal ween divide; CTmtia)m 
xhio-amata. Half, f., Sa,rifra(/a nigrof/huxiulom, Engl, et 
Innscher, Meronopsls Franch , on the Mekong- 

Yangtze divide ; see footnote, p. 27). Moreover, if wind and 
birds could be relied on to transport seeds from range to 
rang(‘ with some degree of regularity, the floras sliould be 
more similar than they actually are, especially in the alpine 
region, where, as we have seen, the actual climates are 
not very different. The floras would be adjust(Kl to the 
circumstances of distribution much more rapidly than either 
could change owing to changes of climate. But the fact is, 
even if we assume that a similar Hora once clothed all the 
divides owing to the dispersal of seeds across them, we are 
still unable to dispense with the theory of successive uplift 
and formation of rain screens, as this alone would account 
for th(' retreat of the ice and the remnant Hora. From this 
we are justitied in concluding that the Hora has ao/ travelled 
across from range to range, and therefore that it has 
travelled either down or up the ranges (or both), and hence 
has been derived from a common source. As it stands, 
the theory is sufficient to account for all the facts of dis- 
tribution so far as J know, without dragging in the highly 
imjjrobable idea that the Mekong valley is not a physical 
barj'ier to plant migration. The gradual desiccation of the 
Mekong- Yangtze divide would bring about changes in the 
flora, particularly in the forest belt, rain being, as already 
pointed out, a greater controlling factor in the case of forest 
than it is with a herbaceous Hora, and it accounts readily 
enough for the remnant Hora. It also accounts for a peculi- 
arity alluded to above, namely, the greater speciHc variety 
met with amongst many alpine genera on the Mekong- 
Yangtze divide, c.r/. (rnUinnn, Saxifra(ja 

Rhododendron, Fedicnlaris, etc., a variety greater than 
anything met with on the Mekong-Salween divide ; for as 
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the glaciers of the former divide retreated, the flora was 
able to occupy new territory, and, in the inevitable struggle 
and changed conditions, readapt itself, with the result that 
new varieties have arisen. But if continuous and free inter- 
change of seeds from range to range took place — and it may 
be doubted if, under the most favourable conditions, direct 
communication could be established for wind-borne seeds 
exrf'pt in the alpine region — there is no reason why these 
alpines should not now be found on both or all three divides. 
There is one more significant argument — the alpine and 
sub-alpine floras of the Mekong-Salween and Salween- 
Irrawaddy divides are more alike than are the same belts 
on the Mekong-Salween and Mekong- Yangtze divides, and 
the same is, I think, true in an even greater degree in the 
case of the respective forest belts. This follows naturally 
from the fact that the ice lias retreated furthest on the 
Mekong- Yangtze divide, little or not at all on the Salween- 
Irrawaddy divide. Such differences as exist between tlie 
floras of the Mekong-Salween and Salween -Irrawaddy 
divides, in the sub-al[)irie and forest belts, arise from the 
giH'ater proportion of monsoon species met witli on the 
latter, a subject which will be referred to again. The 
Mekong valley is as impassable a barrier south of 
Ka'-gur-pw as it is to the north, but not so th(» Salween 
valley which, as already stated, has a more or less monsoon 
climate south of latitude 28 ^^, so tliat direct communication 
between the Sal ween -Irrawaddy and Salween-Mekong 
divides is h('re not improbable. Some of the plants common 
to the latter divide and to the Burmese hinterland may 
have crossed directly from one divide to the other ; but as it 
is almost certain that the alpine flora common to both 
divides has travelled down them from the north-west, so is 
it likely that the southern or monsoon flora, confined chiefly 
to the forest belt, has travelled up both divides from a 
common source, and not straight across from the west. 
The geological history of the western country gives us 
good grounds for believing all the flora common to the 
Himalayas, the parallel divides, and the monsoon country 
to have travelled round the perimeter of a circle, and never 
across it — a matter which will be referred to presently. 

Let us now briefly consider the geology of the country, 
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in order to see if that will furnish a clue as to the building 
of the parallel divides, and the original connection between 
the Himalayas and the backbone of China, by which means 
the similarity in flora must have been brought about. 
Geology is a subject which permits free speculation, and if 
in the following notes I have abused the privilege, it is 
because I have seen but a fraction of the country, and have 
not gone deeply into the matter. Nevertheless, though it is 
useless to attempt a detailed description of the region with 
the scanty knowledge at my disposal, still there are certain 
prominent and fundamental facts which will go a long way 
towards telling us what has happened here. 


Eridenve of Geology, 

As far as I have studied the country from the Mali 
valley in North-West llurma to the Yangtze valley in 
Yunnan, the mountains all trend from north to soutli and 
arc' separated by deep valleys, whicl) in the north and c'ast 
are gorges; in the west erosion has been givater tlian else- 
where, and the mountains are consecpiently much dissectc'd 
but oi'ten parallel to themsc'lves. There is plenty of (*\ i- 
dence to show that volcanic activity has, in the past, played 
a part in the moulding of the country, though the present 
manifestations are sueli as are associated with waning of 
volcanic forces. Hot springs are abundant throughout the 
country, and are to be seen issuing from the base of all 
the parallel ranges; near Tatsienlu in Western Szechwan is 
a crater lake, and there is another in ll])per Burma, wliile 
at ''rengyueh in Yunnan there is an extinct volcano of very 
perfect form, with lava beds still intact; a second extinct 
volcano, Mount Popa, is found in Upper J^urma Earth- 
(juake shocks are fairly numerous in Western China, 
Assam, and Burma, and the whole eartluiuake area here 
seems to narrow southwards and eventually to tail off -along 
the volcanic line passing down the Malay Peninsula and 
through the East Indies, The official annals of Yunnan 
contain the records of many earthquakes, but the most 
notable in this region are those of 1850 and 1895 in 
Western Yunnan, and that of 1897 in Bhotan and Assam. 

In the rocks too we find evidence of volcanic activity. 
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Broadly speaking, this part of Asia is built up chiefly 
of granite and slate, with some limestone, occasionally 
crystalline. Slates commonly occur in the river beds, and 
are generally on edge, but metarnorphic rocks are also 
found at 15,000 or 10,000 feet on some of the divides, and 
perhaps higher still. Similarly granite is usually found 
forming the bulk of the ranges the Sal ween -Irrawaddy 
divide, at least in the south, and parts of the Mekong- 
Salween divide), but it also crops out both in the Yangtze 
and Mekong valleys. However, the plain of Hkarnti in 
Xorthern Burma, between the eastern and western branches 
of the Irrawaddy, and the mountains to the south and west, 
are composed of sands, gravels, clays, and conglomerates, 
with leaf beds and shells, near Mjn*tkyina slates and 
mica-schists appear, the former in the river bed, on edge 
as usual, the latter with sands and clays, heaved up in 
iKB'th-and-south-trending ridges from 3000 to 5000 f(‘et 
high. The dip of these rocks is usually south-east, and the 
schists give evidence of considerable pressuiv 

It is (juite evident that the whole of this tract, at least 
from the Mali-hka wt‘stwards to the Assam Hills, was once 
a big lake — it is too big for an estuary, the area under 
watei’ being abimt a hundr(‘d and fifty miles long by forty 
or fift} broad; and we now see how it is that plants have 
not migrated due east across the Burmese hinterland from 
the Assam side, but must ha^e trav^dled to the north-east, 
and ihcii come down the parallel ranges. At this period 
the continuity of the Himalayas with the China axis was 
probably complete, and the parallel ranges probably had 
no existence, or were only just beginning to appear. 

One of the most peculiar features of the country is its 
apj/arent westward tilt, as though it was on an inclined 
plane. Thus it is found that whih^ the general le\el of the 
Mali valley is less than a thousand feet above sea-level (the 
plain of Hkarnti is about 1200 fe(‘t), the ’Nmai flows at a 
higher level, the Salween higher again, the Mekong about 
1500 feet above the Salween, and the Yangtze about 
1000 feet above the Mekong: yet the Yangtze is the 
biggest river of all, and the Salween a good second, so that 
the difference of level cannot be sot down to erosion, the 
Mali being the smallest as well as the most sluggish of alL 
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We have already seen good reason to believe that the 
parallel divides have been gradually pushed up from the 
west, and if we suppose that the whole area has been 
bodily pushed up over older rocks, by a movement from 
the west, we might account for the westward tilt. The 
highest ranges would thus be found in the east, not only 
because they would be pushed furthest up the inclined 
plane, but also because they would have been longest 
subjected to the pressure. Such a movement might also 
account for the river gorges, for on cessation of the pressure 
the weight of the anticlines would tend to drag the mass 
down the slope again, and the synclines might break. The 
objection to this is that, if the synclines brok(‘, faulting 
would almost certainly take ])lace, and probably be corn 
spicuous. I can only say that I have never seen any trace 
of a fault in any of the river beds, the continuity of the 
rocks on both sides usually being obvious. On th(‘ other 
hand, some such (‘xternal force seems to have played a 
part in the moulding of the country, for tin* riv(‘rs flow 
(juite independently of the strike or dip of the strata, at 
one point parallel to and a b‘W hundred yards beyond at 
right angles to the strike, so that apart from such con- 
siderations as how niucli spade-work a river is able to 
perform under certain conditions, it seems that the valleys 
have n<^t been simply eroded Taken in connection with 
the amount of granite we have seen building up some of 
the ranges, however, there is another possible explanation 
of this valley formation. When w^e consider the pushing 
uj) of a tremendous range like the Himalayas, it is evident 
that a great tension must be set up in the adjacent crust, 
and lines of weakness would be liable to appear at right 
angles to the axis of the range, running in this cas(* from 
north to south. Any subsequent pressure acting from one 
side — say, from the west-— would then be apt to make itself 
felt particularly along these lines of weakness, and in the 
case of igneous rocks, with the region in a state of greater 
or less volcanic activity, it would be along such lines that 
the originally deep-seated granite would be scjueezed out. 
As it burst through and was further ruckled up by the 
pressure, the natural result would be for it to throw aside 
the strata, which would thus come to stand vertically, strik- 
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ing more or less north and south. (The general direction 
of strike throughout tlie region is about N.N.E. to S.S.W.) 

The curious fact that tlie tributary streams of tlie big 
rivers often flow parallel to the latter for most of their 
course, before turning abruptly to enter them, thus sub- 
dividing the main ridges, and that this tendency is more 
marked as one goes westwards towards the supposed source 
of the pressure, seems to me strong evidence in favour of 
lines of weakness. Thus the parallel ranges come to be 
more and more closely packed, though reduced in altitude, 
as one goes westwards : a fact, however, partly to be attri- 
buted to increased erosion It is gtuanane to the present 
discussion to draw atttention to the trcuiuaidous lateral 
extent of the Salwecui-Irrawadd}?' divide near the sources 
of the latb^r river ; and as the Tibetans say it takes seven 
or eight days to cross from river to river, the range is 
probably double or treble in this region. Five or six 
parallel ranges separate the ’Nmai-hka from the Mali, 
and a still greater number the Mali from the Brahmaputra. 
It is signiticaiit that th<‘ great mountain ranges of Central 
and Eastern Asia trend east and west, and that the rivers 
which bn'ak through tliis gatewa}^ to the south begin by 
flowing eastwards. This is particularly tru(^ of the Tsangpo 
or Brahmaputra, which for liundreds of miles flows due east, 
and in a lesser degree of tlie Yangtze and Salween. The 
Tsangpo cuts its way right across the main axis of the 
Himalayas, while the other two swing round through the 
great gap and flow due south, the Salween maintaining this 
course alongside the smaller Mekong, while the Yangtze 
presently resumes its journey eastwards. Before doing so, 
however, it makes a remarkable loop, not like the usual 
S-bend, but more like the letter N upside down, thus 
Strangely enough, the same whimsical course is followed by 
three other rivers in this region : the Yalung, a tributary of 
the Yangtze further east; the Oui-chu , a tributary of the 
Salween in Eastern Tibet; and the Ngawcha-ng-hka, a 
tributary of the 'Nmai-hka in the south. 

Now imagine an uplift, simple or of fan structure, its 
long axis trending more or less east and west, subjected to 
a gradually increasing pressure from one end, the adjacent 
country having been, as already pointed out, pulled towards 
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the long axis as the result of uplift, and therefore strained 
in a direction at right angles to that axis. The uplift 
might then be to some extent compressed and shortened, 
and later it might even ruckle slightly ; but eventually if 
the provssure were continued and the mass as a whole did 
not move, then, unless the direction in which the pressure 
acted was coincident with tlje axis of uplift, one of two 
things must happen : (i) overthrusting of parts of the range, 
or (ii) bending at riglit angles to the axis, to be followed by 
its slewing and eventual shearing Tlius, if the pressure 
were maintained, we should, in the second case, get structures 
like the following, as seen in plan, the arrow showing the 
direction in which the })ressure is supposed to act. (A13 
represents the axis of tlie original uplift.) 


(i) 




In (vii) shearing has taken ])lace, and the broken ends C C 
of the axis now overlap. In the last thi-ee, the pressure is 
acting at an angle to the axis. 

Imagine these forces (how produced is immaterial, but 
1 have previously suggested a shifting eastwards of the 
Himalayas to account for the ridging along the border 
country) at work on a large scale over a wide extent of 
country, and the pressure to continue after the shearing of 
the main E.W. uplift (not necessarily a simple syuclirie) as 
illustrated. The force is, let it be remembered, acting in a 
direction more or less at right angles to the lines of weak- 
ness already set up by stress in the adjacent crust, owing 
to that uplift. We should then get, in place of the original 
lines of weakness, a series of parallel ridges and hollows 
(anticlines and synclines) running at right angles to tlm 
long axis of the original uplift, beginning between their 
broken ends (C in above diagram), and continuing a longer 
or shorter distance to north and south, according to circum- 
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stances. There might at the same time be a slewing round 
of these secondary ridges while they were being pushed up, 
or they might from the very first lie rather obliquely to the 
primary uplift, owing to the pressure acting obliquely as in 
tlie diagrams (the Himalayas trend not due east, but about 
E.S.E.) ; and they might be pushed up over the broken end 
of the primary uplift, thus accounting for that apparent 
westward tilt to which I have drawn attention. Suppos- 
ing that tlie irruption area ^ now sagged back, owing to the 
pressure being released and the dragging weight of the 
anticlines, the eastern half of the broken uplift might be 
isolated; while, owing to the oblique direction in which 
the force is acting (from the W.N.W.), the parallel ridges 
would lie south rather than north of the gap, and would 
remain in contact with the western half of the primary 



uplift These changes are illustrated in the following series 
of diagrams, seen in plan. 

In (i) we see the effect of continued pressure in tlie 
formation of the ridge CD between the broken ends C C 
of the main uplift AB (see diagram (vi) previously). In 
(ii) the number of parallel ridges has been increased to 
three, and they have been pushed up over the broken ends 
of the eastern half of the original uplift AB. In (iii) the 
new ridges have sagged back, remaining in contact with the 
western half of the uplift, and isolating the eastern half. 

Now the result illustrated in (iii) seems to me very much 
the condition of the country under discussion at the present 
day, the Himalayas being represented by AO, the parallel 
divides (in the limited sense, that is, the Salween-Irrawaddy , 
Mekong-Salween, and Mekong- Yangtze divides) by CD, 
and the backbone of China, the great divide stretching 
across the country between the Yangtze and Yellow rivers, 

^ ^ By this term I mean the whole country of parallel ridges from the 
Brahmaputra iu the west to beyond the Yangtze in the east. 
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by CB. There are, of course, hundreds of complicating 
and modifying factors of whicli no notice has been taken, 
and the tangled nature of the mountain ranges with their 
endless spurs and dividing valleys has been entirely 
ignored. Nevertheless, I believe that, underlying all the 
subsidiary details, this fiindamentai structure can be traced, 
and that it is readily recognisable on a good physical map 
of Asia. 

Part of the complicated mountain system in Western 
China is, of course, easily account'd for by erosion ; and the 
more irregular the distribution of rainfall, the more tangled 
the system. Other irregularities are caused by rivers 
cutting their way back and capturing other rivers — thus 
the Yangtze, cutting its way westwards, appears to have 
captured its present headwaters after the parallel ridges 
had begun to be thrown up, and the same might be true 
of the Mekong and Salween cutting their w'ay back to the 
north. Again, the peculiar coui*ses of the foui riveis 
already referred to may be du(‘ to shearing in two direc- 
tions at right angles, as described above — for it is certain 
that there have been two sets of uplift acting at right 
angles to one another, probably alternating . at present it 
.seems that the mo\cment from the w(^st is going on, so 
that the parallel divides are increasing in altitude as w(‘ go 
westwards, and the ice retreating from those to the east. 

In these rather academic sj)oculations on the gc'ological 
history of the country, I have tri(sl to account for thi^ 
fact of the retreating monsoon by the theory of rain screens, 
and for the formation of th(‘ rain screens by supposing a 
pressure acting from the wa»st to have pushed up these 
parallel divides, thus breaking the continuity of an original 
Sino- Himalayan range, postulati'd to account for the 
common alpine flora from the Himalayas to Western China, 
and giving us the present conflguration of the region ; so 
far as I can see, there is no way of accounting for the 
Sino-Hiinalayan flora, except on the supposition of previous 
continuity. 

We now come to the all-important (juestion, How far 
does the theory account for the actual distribution of 
plants throughout the region, their mutual relationshijfe, 
the great wealth of flora along the Burma- Yunnan frontier. 
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and the directions in which the plant streams have 
migrated ? 1 must confess that my botanical and geo- 

graphical knowledge is far from e(iual to this task ; but, 
as already stated, some advance in knowledge may be 
made by working with the weapon at my disposal, and 
I feel sure that botanists who have gone properly into the 
subjt‘ct will be able to furnish evidence sufficient either to 
supplement or to destroy the ideas h(‘re put forward. 


Tlir Theory Tested, 

The best way to set al>out the task is to ask what might 
be expected to result, so far as the distribution of plants 
is concerned, from the above suppositions, namely : (i) a 
continuous Sino-Himalayan range stretching eastwards into 
China; (ii) a aubse(|uent breach formed, and a ruckling in 
the ga]) such that the broken halves of tlie original range 
are completely severed, while the western half remains 
more or less in communication with the new parallel 
ranges at right angles ; (iii) immense erosion finally 
separating the [larallel ranges from one anotlier, so that 
the distribution of species on them is discontinuous. At the 
same time new rivers are formed and old ones njuvenated, 
so that, cutting their way back, they are able to capture 
rivers belonging to the new .system of drainage. A mountain 
range of not too great altitude is an idt^al route for the 
migration of plants, especially above the tree limit. There 
is, at least in the earlier days of its uplift, nothing to 
prevent a plant furnished with the most elementary 
means of seed-dispersal spreading fi’om end to end, as 
conditions in the alpine belt at least are likely to be very 
uniform throughout the length of the range. Consecjueiitly, 
there is not much room for variation in the flora on this 
account. Even though the rainfall may be considerably 
greater on one range than on the next, and on one part 
of a range as compared with another part, the atmo- 
sphere is often so full of moisture, even when it is not 
actually raining, that what with the blankets of cloud 
hanging over the vegetation and the dew deposited owing 
to radiation from the bare rock, there is little difference 
in the alpine flora as the snow-line is approached ; melting 
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ice and snow too supply a good deal of the deficit. We 
are therefore justified in concluding that if the Hiinalaj^as 
reached out into China, we should find a closely related 
flora occupying its entire length : the diflerences might 
be even less conspicuous than those between the N.W 
Himalayan flora and that of Bhotan to-day, as the con- 
tinuous uplift of that lofty range has brought about changes 
which in the early days of uplift would not yet have been 
eflected. There is no reason to suppose that any great 
fluctuating movement of plants backwards and forward^ 
ever takes place ; on the contrary, all the north temperate 
alpine floras at least seem to have invaded their pres( nt 
homes from certain starting-points and them swept forward 
the length of the range as though impelled from ))ehiiid, 
as indeed they often were by the advancing ice caj) during 
the glacial epoch. Thus it a^jpears that a mountain range 
is not occupied by plants in any ha})hazard fashion from 
the surrounding country, but does actually fulfil its apparent 
function as a transmitter of plants in one direction. 

Now the Himalayas trend about W.N.W. to E.S.E., and 
it is probable that they received their jmesent flora from 
the N.W. at the time when the northern flora of Europe 
was being driven southwards by the ice, for the Himalayan 
flora is essentially European and Mediten-anean , and that 
owing to the prolongation of the Himalayas eastwards, 
this flora, once established, would reach China. By the 
time the vanguard had travelhHl as far east as it could go, 
so much time would have elapsed that many changes would 
have taken place aloTig the length of the range — the dis- 
appearance of some species, the domination of others, and 
soon; in the meantime perhaps uplift has been going on, 
and the rise of snow-clad portions of the range has cut it 
up into watertight compartments, so to speak, separated 
from each other by icy bulkheads between which the floras 
must henceforth develoj) independently 

Now suppose the Sino-Himalayaii range cut clean across 
in the manner already described by an uplift at right 
angles to its axis, as a result of wliich d(‘(‘p grooves are sub- 
sequently trenched between the parallel divides by rivers 
flowing between. At once the old Siuo-Himalayan flora 
is divided into two camps, an eastern and a western, 
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between which lies a new line of possible migration south- 
wards. Eventually the now ridges might become severed 
from hotit ends of the original range : but, to begin with, 
this is hardly possible, and the irruption area will be in 
communication with at least one and possibly with both, 
ends of the broken range. At the present time there seems 
to be no connection between the irruption area {i.e. the 
Mekong- Yangtze, Mekong-Salween, and Sal ween -Irrawaddy 
divides)and the broken ends of the su2)posed Sino-Himalayan 
range (represented by the Himalayas in the west and the 
Sin-Iiiig and Pe-li ng ranges between the Yangtze and 
Yellow rivers in the east) ; but (juite apart from the accept- 
ance or rejection of the Siiio-Himalaj^an range, it is 
evident that there was once some sort of connection 
between the Himalayas and at least the westernmost of 
tlie parall(‘l divides. Consider the first ridge thrown U]) 
at right angles to the axis of the Sino-Iliinalayan range . 
it would maintain connection with ihe western half of the 
broken range, if formed in the manner I have indicated, 
and perhaps witli the eastern half also. A second ridge 
thrust u]) to the west of the first would have a twofold 
effect. It would, in tlie first place, be the natural channel 
of communication between the Himalayas and the south, 
thus taking the place of th(‘ first range which in time 
Wf)uld l)ecome isolated, being cut ofi’ from bofli ends of the 
broken range, and in the second place it would alter the 
climate on tin' latter, and still more the climate further 
cast. Subse(|uent ridges pushed up in the west would 
tend to emphasise these functions, so that the most 
westernly ranges would gi*adually become the richest in 
flora, both on account of being in communication with the 
source of supply (the irruption an^a not having been yet 
rlissected by rivers) and owing to more favourable climatic 
conditions. Thus we see that the flora of the Bui*ma- 
Yunnan frontier (Mekong-Salween and Salween-Irrawaddy 
iividos) would resemble the Himalayan flora more closely 
than does the North China flora. ^ 

* By the North Chiim lloia 1 mean that of the eastern half of the 
)ld Sino- Himalayan the Sin-ling ant] Pe-ling ranges between the 

Yangtze and Yellow rivers. Tlie Himalavaii flora is that of the western 
half. 
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The following consideration will show that the flora of 
the eastern range will soon lose many of its Himalayan 
characteristics. The first hint of an irruption area break- 
ing the continuity of the Sino- Himalayan range and trend- 
ing from north to south would modify the distribution of 
climate along that range east of the break, especially as 
regards the monsoon; it might still receive copious rain, 
but its seasonable distribution would be ditterent, since the 
new ranges would to a large extent deflect the south-west 
winds. The result would be a disturbance of the adjust- 
ment reached by the eastern flora, with consc(|uent variation 
and redistribution till a new adjustment was arrived at, 
and the point to which I would draw particular attention 
is that, with the irruption area acting as a channel of com- 
munication southwards, two iliffcvenf floras will eventually 
travel down it from the severed ends of the Sino-liimalayan 
range, and, at least in the early stages, before deep dividing 
grooves have been cut between the dividing lidges come 
into contact. The result would be. not only a new flora, 
richer than either of its component streams but a new 
impetus to variation, partly owing to this mixing of types 
and partly owing to the greater range of clinifite eueountered 
during a journey southwai'ds from a continental towards 
a maritime region — a range still further incri^ased by the 
retreat of the ice from the easternmost divid(‘, as explained 
at the beginning of this paj^er. 

Finally, with regard to the parallel ridges themselves, the 
flora of the most caster nly (the Mekong- Yangtze divide^) 
would bear less resemblance to the Himalayan flora than 
does that of the most westernly (the Salween-Irrawaddy ^ 
divide), for the reasons stat(*d above; the increased pre- 
cipitation falling on the western rain screen as a result of 
the new uplift seems to have given rise to the Irrawaddy, 
thus draining the lake region and leaving behind the 
plain of Hkamti. 

I have already remarked that the Himalayan flora 
probably travelled south owing to the fact that the last 
formed of the parallel ridges was always in more or less 

^ Tliere are numerous north-and -south -trending:; ranges east of the 
Yangtze and west of the Irrawaddy, Init we are not concerned with 
these just now. 
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direct communication with the Himalayas and is probably 
only separated from it to-day by the Brahmaputra vallej\ 
The eastern divides must soon have severed their connec- 
tion with the western half of the Sino-Himalayan range 
(though, as we have seen, the floras of the Mekong- Yangtze 
and Mekong-Salween divides are practically identical in 
the north) and were probably never in contact with the 
eastern half ; for at their northern extremities all the 
parallel divides curve round towards the west. Some other 
cause must therefore be sought to account for the supposed 
movement of the eastern flora southwards. It seems 
probable that the real cause in this case was the advance 
of the ice during the glacial epoch, driving the flora south- 
wards and westwards, by which means not only were the 
two separated Sino-Himalayan floras brought once more 
into contact under new conditions, but apparently yet 
another disturbing element added to further enrich the 
growing flora of the jiarallel ridges. 

Baber, Johnstone, Wilson, and others have pointed out 
the widespread glacial phenomena in Westeni China, and 
Wilson ^ shows that the Chinese flora, tlie richest temperate 
flora in the world, is more closely related to that of the 
east coast of the Lhiited States than to that of the Eurasian 
Continent. Tims it is evident that in (Jiina there has 
actually been a movement of tlie flora westwards, and I 
think it extremely probable tliat son)e i)ortion of this 
extra-continental flora reached the paralliJ divides, and, 
mingling with the two halves of the old Sino-Himalayan 
flora, travelled southwards, giving us the rich(\st alpine and 
mountain flora within the richest temperate flora in the 
world, along the Burma-Yunnan froiitic'r. For example, 
Jnglaus and Maynol in, two typical genera of the Eastern 
United States, are also common on the parallel divides. 

Let us now examine a single genus of plants and see 
how far its distribution is accounted for on our theory 
—namely, an original Sino-Himalayan range stretching 
across uninterrupted to China, its continuity subsequently 
broken by the pushing up of the parallel divides, thus 
dividing the region into three great plant areas show- 

1 A Naturalist in Western China, by Erne&t Wilson (London, 
Methuen). 
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iiig more or less close relationship: namely, a western, 
an eastern, and a southern, to be called respectively the 
Himalayan, the North China, and the Burma-Yunnan 
floras. For this purpose we will take the genus Pr 'mnla, 
as. Primula-hunting having become a cult, a very large 
number of species are known and the genus has been the 
subject of classical work. It is an Eurasian genus, and only 
one species in either hemisphere extends south of the 
Equator. Primula is divided into a number of sections 
based chiefly on similarity of habit and foliage, shape and 
method of dehiscence of the capsule, type of flower, 
inflorescence, and so on. 

Taking Professor Balfour s classification, and looking at 
the three plant areas we have map])cd out as the result of 
breaking the Sino-Himalayan range, we ought to find, if 
the genus Privmla typically represents the case: — 

(i) A Himalayan Primula area with endemic species, 

(ii) a North China Primula area with endemic species, and 

(iii) a Burma-Yunnan Primula area richer than either of 
the others in endemic species, but related to both. Area (i) 
should difler widely from area (ii) — more .so than it differs 
from (iii), the far ends especially being in contrast while 
the two ends at the break might not differ so widely: but 
area (iii) should show obvious connecting links with both 
(i) and (ii), having derived elements from both, especially 
in the north, in the region of the break, though there is 
always the possibility of such links b('ing completely wiped 
out in such a vortex of change, with two or three difierent 
floras crowding through this narrow gap. 

Now what do we actually find to be the case ? 

To begin with, Bhotan and Sikkim together form a very 
rich Primula area — ^tlie richest known till the exploration 
of Yunnan was begun by the French Catholic priests 
and carried on so successfully by Forrest ; the eastern end 
of the Himalayas may be regarded as area (i), which, as 
Sir George Watt points out, grows poorer (in Primulas) 
towards the north-west, while the types attain their fullest 
development towards the south-east, that is to say, in area 
(iii). Area (ii) comprises Eastern Szechwan, and extends 
northwards into Kansu and eastwards through Shensi, 
Avhere the Sin-ling range is well defined. Its western 
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boundary is not very distinct, but may perhaps be found 
somewhere up in the Koko-Nor district, where the Sin-ling 
range emerges from the tangle of mountains at the northern 
edge of the Tibetan plateau. It may be considered as 
extending to the coast (actually the great plains of the 
Yellow river and the Yangtze intervene), keeping north of 
the Yangtze, and though not a rich Primula area its flora 
is in other respects equal to tJiat of any other region of 
China. The Burma-Yunnan area comprises for our purpose 
tlie three great parallel divides b(»tween the Eastern Irra- 
waddy (or ’Nmai-hka) and the Yangtze ; but a good deal of 
country to the east, including a large part of the provinces 
of Szechwan and Yunnan, must be included in any compre- 
hensive survey of the region. Thougli the mountains to 
the west oi the ’Ninai-hka belong to the same great system 
of parallel divides, they, on the other hand, evidently do not 
belong to this plant area, as 1 shall endeavour to show later. 

In the following table the Primula sections are arranged 
according to their distrilmtion amongst the three areas 
named, omitting those from the Tatsienlu area (Western 
S/A‘chwan), which, as already ])ointed out, belongs strictlj^ 
speaking to, or rather is a direct continuation of, the Burma- 
Yunnan area. Numbers in brackets refer to the number 
of species in the section. It is almost superfluous to remark 
that additions and corrections innumerable, some of which 
may easily bo fatal to these arguments, will probably have 
been made in the classification before this paper is finished 
— some of my own Primula finds of 1 913-1 014 are neces- 
sarily excluded; but as far as possible I have followed 
Professor Balfour s classification. For the Chinese Primulas 
this was comjiaratively easy, as 1 have before me Professor 
Balfour’s paper read before the Primula Conference of 1913. 
Without the knowledge which it contained, and the inspira- 
tion it gave, I take this opportunity of saying my paper 
would never have been writtfm. But for the Indian 
Primulas it is less easy, as I am not altogether certain of 
his classification and may have to some extent confust^d it 
with the earlier classification of Sir Ceorge Watt, to which 
I must also acknowledge my indebtedness. However, I 
have done the best I can to be consistent. 
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North China. 
Obconicu- Listen (1 
Mollis (“2)V* 
Malvact*a ' 1). 


Petiolaris (1) 


Soldanelloides (2). 
('aiKielabra (1) 

Deiiticulata (1) 


Nivalis (1). 


Aiigaiitliiis (1), 
MaximoAN irzii ( 2 ). 
FiUdinerae ( 1). 
Am icul.ita (4). 
Souliei (2). 
Fariiio^a (2). 
Macrocar])‘i (1). 
Sertuhiiii (2). 


Totah K), sp. 20 . 


liiirma- Yunnan. 

Obcouioo-Listeri (1). 
Cortiisoidea (2). 
Mollis (1) 
(ileraiiioitle-^ ( 2 ). 
Malvacea (4). 
Cliartaixa (1). 

Davidi (1). 
Soiicdiifolia (3 i). 
Carol inella (3). 
Petiolaris (2). 
^lalacoideb ( 2 ). 
Suffrutu'o^a (9). 
^Muscarioides (5). 
Soldaiielloides (3). 

I )r\adif()lia (2 i). 
Candelabra (9). 
Ainethy‘'tiu.i (3) 
S])haer()ee]>liala (2). 
Deiiticulata (3) 
Glacialis (3). 
Tons^oleiisis (1). 
Sikkimeiism (s) 
Nivalis (f») 

( )iii]»lialo.i’iamiiia (4). 
Delia (1)' 

( 1 ) 

Yunnaiieiisis (5). 


fPvciiuloba (I Tat- 

MCIllu i] 

27, sp. 87. 


Himalaya. 

Obcoiiico-Listeri (1). 

Mollis (1). 
Geraiiioideis (2). 


(Allied P.’whitei.) 

Petiolaris (13 ?). 

Sutiruticosa (2). 
Muscarioides (1). 
S(»ldaiiell(udes (5). 

Candelabra (3). 

Anietbystina (1). 
Sj)liaert»(’(*pliala (G 0- 
Denticul.ita (1). 


Sikkimeiisis (3). 
Nivalis (3) 
Cniphulo^u amnia (1). 
Della (1). 
Miniili'^sinia (4). 
Yiinnaneiisih (4 t) 


F.innosa (7 0- 

Verticil lata (1), 

^ 19, sp. 60 


A study of the above table brings out tlie following 
int(*restiiig points. In the first plaee, the irruption area is 
by far the richest, both in sectional and specific variety, 
[f we eKtend the area eastwards to Tatsienlu, where the 
main ranges still trend north and south parallel to our 
divides, we must increase the number of species to a 
hundred ; but in order to emphasise the points this table 
brings out, I have contined the Burma- Yunnan area to the 
divides already described. 

In the second place, the Burma- Yunnan area contains 
elements from both the other areas, no less than seven 
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sections being represented in all three areas : it is note- 
worthy that only oue section (Malvacea) has repre>sentatives 
in the North China and Burma- Yunnan ateas, but not in 
the Himalayas; and only one section (Farinosa) has repre- 
sentatives in the North China and Himalayan areas, 
missing the Burma- Yunnan area. But tlie si'ction Favinosa 
is as much American as Himalayan, and may liave reached 
Asia via the Aleutian Islands or by whatever route the 
American flora travelled west — though I think it more 
likely that both floras were derived from a common source, 
and radiated from the far north, than that an actual 
emigration took place. 

Tlius we see that s(‘ven widely distributed sections have 
representative species in all three areas, while most of the 
others wliich occur in the Himalayas spread south into the 
Burma- Yunnan area, and are represented there by a lai'gtu* 
number of species than in the Himalayas.’ This is the 
case with six out of eight sections confined to these two 
r(‘gions, but the increase of siiecies is conspicuous in no less 
than nine S(‘ctions, including those with forms in North 
China as well In two groups continod to the Himalayan 
and Burma-Yunnan areas (Minutisvsima and Si)ha('roce- 
pliala) and in one common to all three areas (Soldanelloides) 
there is a decrease in passing fi’oui the Himalayan to the 
Burma-Yunnan area. Finally, two Himalayan sections 
(Farinosa and Yerticillata) have no representatives in the 
Burma-Yunnan area. The former is, as already remarked, 
as much American as Asiatic, and had pr(d)ably spread 
over Asia long before the break in the Sino-Himalayan 
range was formed , there is no a priori reason why it 
should have travelled south with other forms, though it 
may have done so and since disappeared, or forms of this 
section may yet come to light in the South. The latter is 
a N.W. Himalayan type developed in Afghanistan and 
Abyssinia. These excei)tions, if they are exceptions, may 
all need correction as the exploration of Yunnan and 

^ Sir George Watt, of course, more than hints at the same conclusion 
when he says : “ The forms that spread eastwards from Sikkim to 
Assam, Burma, and Manipur are seen to belong to an assemblage that 
attains its greatest devdopment in China, more especially in the 
mountains of the province of Yunnan” (Observations on Indian 
Primulas). 
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the Burma frontier is continued ; for while it seems pro- 
bable that the Himalayas (except perhaps Bhotan) will 
not yield many new Primulas, there are probably a large 
number still to be found in the Burma- Yunnan area, the 
difficulties in the exploration of which can hardly be 
exaggerated. 

The richness of the Burma-Yunnaii area is shown as 
much by the fact that it has nine sections confined to it 
as by the increase of Himalayan I’orms there, while the 
isolation of the North China area is shown by the fact that, 
in spite of its comparative poverty in Primulas, it also has 
seven sections confined to it, several of wliich are unique 
in the genus. This is an argument in favour of the belief 
that the North China area has not been recently in com- 
munication with the Burma- Yunnan area, or at least not 
as recently as has the Himala3"an area, which it seems 
possible to me may still be in some sort of communication 
with it. 

A consideration of these facts seems to show then that, 
so far as the broad distribution of the genus is concerned, 
they fit in with the theory of a Sino-Himalayan range 
which has been breached, the easteni end being isolated 
and the western end remaining more or less in communica- 
tion with the south, at least till a much later date, via a 
series of curvc*d ranges, wherein, partly owing to its sources 
of supply and partly owing to physical conditions, changes 
of climate, soil, and so on, a new and richer Primula area 
has come into existence, still further augmented by the 
influx of eastern forms driven backwards and southwards 
by the ice. Mr. Farrer says that crosses between Primulas 
occur most frequently, if not exclusively, between extreme 
species of the same section— in other words, between species 
of different subsections within the limits of a single section. 
For example, in the section Candelabra, which forms two 
colour-groups, we might expect one of the yellow group to 
cross with one of the purple group, but not a purple with 
a purple or a yellow with a yellow. 

Now at a time when the flora of the earth was more 
uniform than it is at present — say, in early Tertiary times — 
the flora of such a continuous range as the Sino-Himalayan 
would show no very great variation, and Primula itself 
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might show variation only to the extent of subsectional 
value, and that only towards the extreme ends of the range. 
Consequently with the coming of the break, and the sub- 
sequent driving in towards the common centre of the 
eastern and western floras, by the moans indicated, these 
varieties might be brought together at the break, and, 
travelling southwards in company, give rise to a host of 
new forms. 

It need scarcely be said, however, that if the Sino- 
Himalayan range theory is to account for the broad 
distribution of tlie Primulas in this part of Asia, it must 
also to a large extent account for (i) any peculiarities of 
distribution in the genus, both in Asia and elsewhere, since 
these three areas now constitute the great Primula area of 
the world, accounting for about 80 piu* cent, of known 
Primulas; (ii) for the distribution of other alpines in this 
region ; and (iii) for the distribution of plants in the valleys 
as well as on the ridges, and for the limits of meeting 
floras, e.igf., the Chinese and monsoon (Indo-Malayan). 

To take first the detailed distribution of one or two 
sections which call for remark. The range of § Candelabra 
is as follows. Two yellow-flowered species occur in the 
Himalayas, and the section then expands as usual along 
the Burma- Yunnan area, where we find three yellow- 
flowered species (a fourth is known from Tatsienlu) and a 
new colour group (purple) with five specit^s , the group 
extends westwards into Burma, where P. hriodo.ca, Balf. f., 
and P. Bepsiana, C Forrest, are found, and southwards 
into Java, where a single yellow-flowered species is found. 
Now going east across the irruption area we find one 
purple-flowered species in Eastern Szechwan — but this 
may belong to the Burma- Yunnan area — and two purple- 
flowered species from the Far East, one Ja]:)anese and one 
Formosan. Here it appears that the purple-flowered 
species of the east and the yellow-flowered species of the 
west have met in the irruption area and travelled south 
in company, giving a fresh impetus to development in the 
section. 

It may be pointed out here that nearly all the Burmese 
Primulas known are really Yunnan Primulas. I myself 
found more than a dozen species on the western slopes 
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of the Salween divide in 1914, and these include P. ohconica, 
Hance, P. Beesiana, G. Forrest, 1\ heloJoxa, Ball 1, 
P, helJa, Franch. (I believe), P. so')ichi folia, Franch., and 
perhaps two more of the § Soncliifolia, one of § Omphalo- 
^raiiima, and at least three new species not yet assigned to 
their proper sections, besides others. Yet I believe very 
few Primulas (e.//., P. Llsferi, King) liave been found in 
Western Burma, though the mountains on the Burma- 
Assam frontier are quite high enougli for them ; while 1 
venture to prophesy that, high as are the ranges which 
separate the ’Nmai-hka from the Mali-hka, very few 
Primulas will be found there when those unknown 
mountains, so well seen from Laza, come to be exi)lored. 
For the same reasons, stated below, I believe that few 
Primulas will be found on the high mountains which, 
curving round from Assam nortli-(‘ast wards, form the 
northern boundary of Burma, as far as the ],)oint whei*e 
the ’Nmai-hka cuts through. West of the ’Nmai-hka the 
flora is entirely Indo-Malayan and monsoon Screw-pines, 
rattans and other palms, tree ferns, and a great variety of 
Firm trees, (‘piphytic orcliids, climbing Aroids, etc., grow 
there in profusion. Crossing the divide^ (SOOO feet) between 
the ’Nmai-hka and the Mali-hka in latitude 27°, not only 
did [ see no sign of any Primulas on any of these parallel 
ranges, but no sign of anything other than eiidlcss monsoon- 
forest ; yet many species of Primula grow below 8000 feet, 
amongst an assemblage of alpiiies or subalj)ines, under very 
similar conditions of climate, in the Hpimaw Hills. 

P. Forhesii, Franch., is recorded from the Shan States, 
Burma, but Professor Balfour remarks that he doubts the 
identification. There would, howevei’, be nothing remark- 
able in its appearance on the eastern frontier, as regards 
distribution ; but when Mr. W. G. Craib remarks ^ of 
P. ohconica, Hance, recently said to have been found in 
Upper Burma (probably the same plant that I came across), 

“ This is the first record of its occurrence in India,” he must 
be interpreted as referring to a corner of Further India. 
For the purposes of distribution, Burma east of the ’Nmai- 
hka is part of the Yunnan area, while the Assam-Burma 
frontier is linked up with the Himalayas. 

1 Joum. Roy. Hort. Soc., xxxix (1913), p. 186. 
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I have already referred to the expansion of the Himalayan 
Primulas as the Bunna-Yunnan area is reachf»d ; in no 
sections is this more prominent than in sections Suffruti- 
cosa, Muscarioides, Sikkimensis, and Omphalogramma, none 
of which have representatives in the North China area ; but 
it is equally conspicuous in the sections Candelabra and 
Nivalis, each of which has a single representative in North 
China. The two last named are widely distributed — the 
Nivalis section is universal through P. Pallas, 

itself . however, the first four named seem to have origi- 
nated in the Himalayas and thriven in the Yunnan area , 
at least they are found nowhere else. One section, Auri- 
culata, confined to North China so far as the three areas 
under discussion are concerned, is well represented outside 
China, and suggests in its distribution that the North 
Cliina area may have been peopled from North Central 
Asia as well as from the Himalayas, driven thither south- 
wards by the ice But § Auricula ta is nearly related to 
§ Farinosa, a typical American section with representatives 
also in Japan, so that we ha\e here in these two sections 
evidence for that westward movement of the flora from 
America, via Japan, already referred to, or possibl}’ Auri- 
culata came from Europe. Anyone who has followed the 
argument so far will now see why it is that the Himalayan 
flora is richly represented in Yunnan, but poorly in Western 
Burma and North China As Sir George Watt remarks, 
the forms abundant in Sikkim and Bhotan attain their 
greatest development in Yunnan, but evidently not across 
Assam and Burma from the west, as might seem the most 
natural route considering the trend of the Himalayas, a 
prolongation of which in the same direction would cross 
the richest Primula area in Yunnap. On the contrary, the 
alpine flora of N.E. Burma which penetrates southwards 
to within a degi*ee or two of the Tropics has travelled jight 
round in a vast semicircle from the east end of the 
Himalayas via the mountains north of the Irrawaddy 
sources, and may possibly still be in communication with 
the supply. I think there can be no doubt on this point 
from what I have said on the flora of the parallel divides, 
evidently derived from a common source, and from the 
fact that near Hpimaw (lat. 26* N.E. frontier), on the 

THANS BOT. SOC. EBIN. VOL XXVH. 4 
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Salween-Irrawaddy divide, aw previously stated, I found not 
only Primulas but Rhododendrons, species of Polygonum y 
Orchis, ThaUcfrnm, Andmmce, and other plants, identical 
with those found at Doker-la on the Mekong-Salween divide, 
latitude 28'", besides Meconopsis, Sa,rifragay Pedicular 1 8, 
Gremnnth odium, Allium, and other typical genera of plants. 

On this view, such Primulas and alpines as have already 
been found on the Assam-Burma frontier, and such as may 
yet be found on the mountains of Far Northern Burma — 
and I think that the Primulas, at least, west of the 'Nmai 
will not be numerous — are mere outliers, stranded and 
isolated, having no connection with the source of supply 
and failing to find their feet under conditions of climate 
which are not typically alpine, using that term in a re- 
stricted sense. In the same way, the comparative poverty 
of the eastern end of the original Sino-Himalayan range 
may be ascribed to the fact that, in spite of the two floras 
which have swe])t across it, one from the west and one from 
the east, it is nevertheless a blind alley, isolated from the 
present main line of migration of the Primulas. Personally 
1 have never seen a finer alpine hunting-ground than the 
limestone mountains of Kansu and Shensi, on the great 
backbone of China; unfortunately I climbed there in the 
depth of winter when everything was under many feet of 
snow. However, it does not seem to be rich in Primulas, 
and the flora is more Chinese than Himalayan, and has 
probably derived much of its flora from America, which is 
poor in Primulas. The fact that the great plain of Northern 
Burma must have been a big lake previous to any great 
ridging of the Burma- Yunnan frontier took place (for the 
lake bottom itself is now included in the system of parallel 
ranges), and therefore previous to the breaching of the Sino- 
Himalayan range, is sufficient proof that there could have 
been no communication directly across the Burmese hinter- 
land south of the Irrawaddy headwaters. 

But if these arguments hold good, and if there is to this 
day some line of communication between the Himalayas and 
the westernmost of the parallel divides (/.c. the Salween- 
Irrawaddy divide) which has not been completely severed^ 
as the divides seem to have been from each otlier, there 
must be some remnants of this range, which is nothing less 
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than a remnant of the old Sino-Himalayan range between 
the Himalayas and Kansu, especially as the Salween flows 
eastwards to begin with, parallel to the Brahmaputra or 
Tsangpo. Undoubtedly such a eommunication range does 
exist. It has recently been shown that the Brahmaputra 
cuts across the main axis of the Himalayas, and a 
tremendous peak in the NE. corner of Assam has been 
ideiitifled as situated on the axis. This is what 1 should 
have expected, and I will go further and say that there 
exists a great range of mountains to the south of the 
Salween sources, reaching from near the Brahmaputra 
(which has cut across it) on the west, to the sources of the 
Irrawaddy (Taron) on the east, where it joins on to, or 
rather becomes, the Irrawaddy- Salween divide, and that 
that range, the real Sino-Himalayan range, the westernmost 
peak of which is the snowy giant referred to above, is the 
home of the Primula and the Meconopsis, the link between 
the Himalayas and Yunnan. 

North of this range the Salween sources themselves pro- 
bably rise in very dry country, but the southern slopes at 
least of the range will receive a copious rainfall, not inferior to 
that of the Salween-Irrawaddy divide itself, and should have 
an id<‘a] climate for the development of a rich alpine flora. 

It may be remarked here that the high peak east of the 
Brahmaputra on tlie main axis of the Himalayas is well 
north of the general trend of that range from W.N.W. to 
ESE. : reference to fig. (vii) on p. 84, and to flg. (iii) on 
p. 85 suggests the reason for this, and is evidence in favour 
of that theory. 

Finally, we have to consider the valley floras, and the 
meeting of monsoon (Indo-Malayan) and Chinese floras on 
that vast meeting-ground, as I have attempted to delineate 
it, the Burma- Yunnan frontier. 

I have already mentioned that the Mekong-Salween 
divide must be considered in two parts, separated by the 
snow massif of Ka'-gur-pw. North of that uplift the flora 
of the divide is similar to that of the Mekong- Yangtze 
divide to the east ; south of it, to the flora of the Salween- 
Irrawaddy divide to the west. The inference, therefore, is 
that the divide has been peopled partly from the north and 
partly from the south {i.e, the Indo-Malayan region), though 
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the similarity of the Mekong- Sal ween and Salween-Irra- 
waddy floras also extends to the alpine flora, of course 
derived from the north. In the valleys wc find the same 
thing. As far north as latitude 28", where these rivers, 
breaking through from Tibet, flow in narrow arid trenches, 
cut off from the rain-bearing winds by the western ranges, 
and still further desiccated by the indraught of hot air 
rushing through them, we find at least indications of an 
Indo-Malayan flora which has spread up from the south. 
In the, Salween valley this is obvious enough, as there are 
palms, giant bamboos, A splenimn Nidus, Linn., and other 
ferns, Aroids, orchids, and other typical Burmese (monsoon) 
plants ; in the case of the narrow Mekong valley, however, 
it is only in the shaded gullies that these monsoon plants 
have a chance of establishing themselves, and there we find 
Musa, Asdepiadaceae, ferns, Ciirm, and other Burmese 
plants. The flora of the Yangtze valley is much more 
Chinese. Before the parallel divides had reached any great 
height, or before the Sino-Himalayan range had been 
breached, when the Burmese hinterland was a big lake, 
and the monsoon extended eastwards along the southern 
slope of the Sino-Himalayan range, all this country would 
be covered with monsoon forest, and what now rennains is 
evidently the remnant after the advance of the Himalayan 
and Chinese floras consequent on the rise of the mountains 
and cutting ofl* of the monsoon rainfall. 

Sumitiary, 

I have shown that the distribution of floras on the 
Mekong-Yangtze and Mekong-Salween divides is in accord- 
ance with the theory that the parallel divides have been 
pushed up one by one from the west, the first to appear 
being the easternmost; also that these two divides and 
the Salween- Irrawaddy divide derived their floras from 
a common source which was probably in the west, as shown 
by the number of Himalayan Primula sections found on 
them. It could not, however, be overlooked that the 
similarity of flora extended well into China, and for this 
reason I suggested an old Sino-Himalayan range of which 
two broken portions now remain, separated by a great gap ; 
also that the advance of the ice in Western China had driven 
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the western, with perhaps some admixtureof North American, 
forms westwards towards this gap, through which it had 
flowed southwards in company with the Himalayan flora; 
and to this mingling of the floras, together with a good 
climate, warmth, and rainfall, 1 chiefly ascribe the great 
wealth of flora along the Burma-Y uniian frontier and the 
rejuvenescence of Primula life there. There is every reason 
to believe that the line of Primula migration was not across 
Burma to Yunnan, but across S.E. Tibet, and it is on this 
foundation-stone that I have built. Finally, I have suggested 
that there is a remnant of the Sino-Himalayan range, now 
severed by erosion from the Himalayas, left in the gap, and 
that its flora will prove a real link Ijetween those of the 
Himalayas and Western China. This remnant, which it is 
my greatest ambition to explore, I place to the south of the 
Salween sources in an unknown part of Tibet. 

The foregoing is a rough working hypothesis to account for 
such facts as have impressed themselves upon me ; but it is 
only with the object of furthering the investigation, in how- 
ever small a degree, that I have ventured to put such im- 
perfect notes in writing. Certainly the first criticism of every 
botanist will be something like this: “Yes, but we would 
like you to cite the distribution of, say, one hundred plants 
and show how that distribution agrees with the theory ” ; or 
perhaps : “ Can you cite a reasonable number of Himalayan 
plants and show that they are found on the parallel divides, 
and a reasonable number which are found in your North 
China area, left beliind by the ice — for all would not have 
been driven back by the ice — and a reasonable number of 
American species also driven on to the parallel divides? 
For without this last, what proof is there that the eastern 
flora has ever driven back into the gap, by which means 
alone could it liave travelled southwards ? And if the two, 
eastern and western, floras did not travel southwards in 
company, does not the whole theory fail ? ” 

These seem obvious criticisms, and I must confess to 
being unable to cite individual plants which will prove 
or disprove the theory for the present. But at least I 
believe the arguments to be not illogical, while they indicate 
in which direction further research on the problem of the 
Sin o- Himalayan flora is likely to be profitable. 
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Notes on the Flora of the Orkney Isles. 

By Arthur Bennett, A.L.S. 

(Read 9th IVcembei 1916.) 

Mr. Magnus Spences Flora Orcadensis has brought 
together the numerous papers on this interesting group, 
lying as they do between the Shetlands and the mainland 
of Scotland. A glance through this Flora suggests the 
following notes: 

The number of species listed for the Orkneys seems to 
hold a middle place between those for Shetland and 
Caithness. The Orkneys have about 84 species not found 
in Shetland, and 27 not found in Caithness ; while Shetland 
has 40, and Caithness 118 not found in Orkney 

Compared by area, Orkney has 510 square miles, Shet- 
land 825, and Caithness 712. 

I have appended a star to plants not included in Mr. 
Spence s list, but there are several species givim in the old 
lists that cannot be accepted unless refound, while others 
are obvious errors. 

Ranunculus hnihosns, Linn, is a rare sjiecies in Orkney, 
but other stations are giv(*n by Col. Johnston in the 
Scottish Annals. 

R. or must s, Linn, — Given for Orkney in Toj). Botany, 
15 (1883). 

A curious absentee is Trifllins ctiroffaeifs, Linn., which 
occurs both in Caithness and Shetland. 

*Fuinari(t ronfasu, Jord. — Locally fre(|uent in coridiiJds 
above the N.W. end of IaOcIi Stennis, Mainland. JOth July 
1900. Rev. E. S. Marshall sp. named by Mr. Pugsky. 

*F, Rasfardi, Bor. — Mainland. E. S. Marshall, No. 2415. 
Pugsley, Supp. Journ. Bot., 1913. 

*F. capreolata, Linn., var. Bahi ufflouii , Pugsley. — 
Birsay, Trail, 1888. “ Nearer spccatsa than pat! id [flora 

Pugsley, /.('. 

F, purpurea, Pugsley.— (Wn fields above Loch Stennis, 
Mainland. E. S. Marshall, 1900. 

*F, densifiora, DC. — Mainland. Trail in Scottish 
Naturalist, 1889, 112. 

Subularia aqunfioa, Linn., and Viola canina, Linn., are 
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both unrecorded; they occur in Shetland!, Caithness!, 
and O. Hebrides !. 

^ Viola (level irta^ Jord. — Orkney, Strotnness. Marshall, 
Suppl Journ. Bot., 1909, p. 21. 

Arena r id tvinervia, Linn . — k remarkable absentee. 

*0noni^ repens, Linn. — Mainland. Trail, 1888. 

Hyj)ericam pulchritni, Linn., var. decnmhens, Rostrup. 
— Stromness and Sandwick. E. S. Marshall, 1900. 

Lapinas nootkafensis, Donn. — Heath, Feavel, Sand- 
wick, 1883. Trail. “Escaped from a cottage garden 
more than twenty years ago.” Found on “brocks,” i.e. 
heath with top spit pared off. H. H. Johnston in Bot. 
Exch. Club Rep. for 1886, p. 146 (1887). 

Trifolinm hybrid am, Linn. — Sandy island. A Somer- 
ville cat., 1898. 

T. ayrariain, Linn. — Mainland. H. H. Johnston, 1912. 

Viri(t s(^piatn, Linn., var. mania na, Koch. — ^The authority 
for this is Babington, Man., cd. i, 80, 1843. “ V. angasfi- 

folia, Koch (1840)= V, movtana, Froelieh in litt.” 

Alchemilla (dpina, Linn. — ^Not found; in Caithness!, 
<). Hebrides!, and Shetland!. 

A. (dj)estris, Schmidt, — Sandy island. Somerville cat., 
1898. 

A. praieitsis, Schmidt. — Salmon in Journ. Bot., 1914, 289. 

* Poieni ilia proGa)nhens,i^iht]\.~lSla.in\iind, 1888. Trail!. 

*G(au)b i uteDiK^diam, Ehrh. — UilHes herb. Watson, Top. 
Bot., 1883, 130. 

Call itriehe pol ymorpha, Lonnr. — Mr Spence tells m(‘ 
he is afraid “ he mad(* a too hasty decision respect- 
ing this.” 

TIio reconi of Sisoa A mom a m is a mistake. Col. Johnston 
writes: “The plant is Lerislieuat offirnmle, Koch. This 
may have been introduced by being used in veterinary 
practice.” 

Epilohinm I igulatam, Baker. — Mainland. Trail !, 1888. 

E. hirsnfnm, Linn. — Mainland. Trail, 1888. 

*Hiemciam sairophylla m, vStenstr., var. (W.pallidiforme, 
Dahlst. — Orkney. Trail in Ann. Scot. Nat. Hist., 1906, 97. 

*H, Orariam, Lindeb. — Orkney. Trail, l.c. 

*H. iin(fliGnm,VT,, var. ceriafhifoimte, Backb.— Orkney. 
Trail, Lc. 
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H. Btricfum, Fr. — flobbister rocks, Orphir. Syme. 

Sedum acre, Linn. — S. Ronaldshay. Sandy island. 
A. Somerville cat., 1898. 

FimpinHl/i Saxifraga, Linn. — Picaquoy, 1849. R. Heddle 
herb. t. Jolinston. Heathy hillside, 320 ft. alt. Hoy, 1912. 
H. H. Johnston. 

Girninm arveiise, Scop., var. horriditni, Koch. — Above 
Free Church Manse at Orphir. Syme in Bot. Exch. Club 
Rep. 1872-4, 27. 

GardnvjS arvcusis, Robs., var. setoHiL^ — Girsimii Heiosiim, 
M. Bieb. -Birsay, Orkney. Trail sp., August 1888. 

^ArciiiLin miiius, Bcrnh. — Sandy island. A. Somerville 
cat., 1898. 

Gampaiiula roUimUfoUciy Linn. -This is the only county 
it is not recorded for in the British Isles. 

Arc tost aphylos alphia, vSpreng — Hoy. Fortescue, Exch. 
Club Rep. for 1882, 75 (1884). 

Pyrola rofundl folia, Linn. — Rousay. Miss G. Gold, 
18()9. Ann. Scot. Nat. Hist., 1904, 252. 

Primula scotica, Hook. — Introduced to N. Ronaldshay 
by Dr Trail. Fortescue in Scot. Nat., 1881-2, 375. 

^Euphrasia lafi folia, Pursh. — Orkney. Marsliall, 1901. 

*PJ. wmorosa. Mart. — Moul Head, Deepness, 1884. W. L 
Fortescue sp. 

"^Rhiuaiithm rasfiruliis, Druce — South side of Loch 
Stennis, Mainland. Shoolbred and Williams. Marshall, 
Journ. Bot., 1903, 291 

i<cr ophal aria nodosa, lAnn — Remote glen in Hoy, June 
1914 Col. Johnston in litt. 

*Atriplex littoral is, Linn. — Mainland, Orkney. Trail, 
1888 !. 

*Rumcx GOiispersas, Hartm. {R. domesticus x obtusi- 
folias ), — Given for Orkney by Syme in Top. Bot., 358. 

The Orkney specimens I have seen of R. ohtusifolius, 
Linn., fall under R. Fricsii, Gren. et Godr. 

H, jf)ratfnsis, M. ei K. — ^Swanbister and Gear, Orphir. 
Syme. 

T have seen no Orkney vspecimen of the Shetland x if?. 
pvopinguus, J. E. Aresch. = /?. doniesfieusxcrisptis. It 
occurs on Fair Isle, between the Orkneys and Shetland. 
Straker sp. 
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K crispus, Linn, var. gra'tiulafuH.—SweinhisteT, 1873. 
Syme sp. 

^Betula ghUiiiosa^ Fr. — Orkney. Syme in Top. Bot., 372. 
sylvesfris, Linn. — Orkney in post-glacial deposits. 
Niven in Rep. Brit. Assoc., 1901, 840. 

The record of Geratophyllum demernum, for Loch of 
Ayre, Kirbister, is an error of Heddle s, his plant being 
Ufrlcrdaria vulgar is, as shown by the specimen in Col. 
Johnston’s herbarium. Z7. vulgaris was recorded in Top. 
Bot., ed. i., 1874, 319, by Bosw'ell. 

*Fotamogeton iuterrupfus, Kit. — Loch of 8tennis, 3 888. 
Trail sp., and E. F. Linton sp. 

P. pectinatus, Linn. — Kirbister Loch. Syme sp., 1888. 

/\ iiiarimjbs, Linn. = P. fili form is, Noltol. — Loch of 
Birsay and Burn of Hundland. Syme sj). Swanbister, 
1852. E. F. Bennett sp. 

P. j}mil]us, Linn. — Loch of Kii-bister, Orphir, 1878. 
W. I. Fortescue sp. 

P. lieterophyllm, Sehreb. — Loch of Harray, Orkney, 
1852. W. I. Fortescue sp. A form of the species closely 
simulating twenty-one American specimens. Peduncles 
G inches long, upper floating leaves 1 inch x i inch 

P. hiCfms. Linn. — Muckle Water, Rousay, 1890. W. I. 
Fort(JScue sp. A large-leaved form simulating P. Umgi- 
folins, Cay, but wanting the strict even-sided lea\es of that 
plant and the dark colour Leaves up to 10-11 inches 
by 1 \ inches wide, acut (‘-acuminate, with wavy margins. 
Tile only specimens I have seen to approach it an* from 
Siberia. Dr. Augustinowicz. 

^Zannichellia palustris, Linn. — Kirbister Loch, 1850. 
Syme. 

Jatiriis highiviis, Linn, p. 78 — Must be an error; no 
authority given, and I can find no record. 

J. f right mis, Linn. — lliis app(‘ars to be an addition to 
the Flora. It occurs in Shetland !, but not in the 0. Hebrides. 

J. comjiVPssus, Jacq. — Neill’s record of this would liave 
little weight. Syme knew the plant, yet said he had only 
seen it in Watson’s station in Surrey. J, comjtressvs is 
rare in Scotland. Dumfries, Kirkcudbright, Edinburgh, and 
Dumbarton are the only counties from which I have seen it. 
Luzula pilosa, Willd.— “Not reported for many years,” 
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p. 79, It seems strange that so common a species has 
been overlooked. Still both in Shetland and Caithness. 
L. sylmfica seems to be the commoner species. 

Carex liniom, Linn., p. 84 — ^Another new record for the 
Isles in the Flora. 

Carex var. aeilitmrpn, And. — Marsh near N. Dam, 

Hoy, J88(). Stony loch slmre, Loch of Kirbister, 1913. 
H. H. Johnston. 

*Koeleyia criMafa, Linn., sub-sq. h^Lian)i lc(t, Dom. — 
Orkneys. E. S. Marshall, Ann. Scot. Nat. Hist., 1906, 32. 

Festnva bromoideK, Linn. — Shell sand and shingle in Bay 
of Skail, Mainland, 1913. H. H. Johnston. 

Ln.^frm dihtfain, PresL, var collimi, Moore. — Trail in 
Ann Scot. Nat. Hist., 1907, 229. 

Eqitlsrfani /ndnsfre, Linn. var. nudum, Newn. — Trail, 
l.c., 230. 

Linn. -Hill lake, Poerie Water, Housay, 
1901. A. Somerville sp. K(‘ported but not accepted by 
Mr. Spence. 

Opinof/lossu ui vuUfdfum, Linn., var. fnnhi*fuiun, ('5oss. 
et Oerm. — This was discovered by Mr. W. I. Fortescue, 
2nd August 1878, on the west end of the Calf of Flotta. 
Black Craig, Stromness. Miss P. Deuche in Exch. Club 
Rep., 1877-8, 20 (1879). Veness, Swanbister. Syme. 

"^Cluiru fmql/is, Desv., var. mp'dlavea, Coss. et Cerm. — 
Rotten Loch, Brims, Waas, Hoy (k)l. Johnston in Trans 
Edin. Hot. Soc., xx\i, 226(1894). 

Willd., var. dcsuutva nllid , H. et J. Groves. 
— Orkney. Ann. Scot. Nat. Hist., 1907, 230. 

C. Ixdfird, Fr.- This wa.s found by McvSvsrs. Marshall and 
Shoolbred, 13tli July 1900; and by Mr. (h'awford, 31st 
August 1900. 

At pages 138-9 is a “ Note on a New Primula found in 
Orkney by Mr. M. Spence,” by C. E. Moss, D.Sc., F.L.S., 
F R.G.S. 

Plants grown by Mr. Hunnybun “had capsules 1*5 to 2*0 
times as long as the calyx ; with narrow, less compact, 
more spathulate, and more obtuse leaves.” Then Dr. Moss 
buds that Mr. Spence's plant verges towards P. xirlrfa, 
Fries, a Scandinavian species, and perJdjp^ ‘tx atinaUy 
that xpecivx. There is certainly no climatic reason against 
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Htricta as a Scottish species ; but an examination of fifty- 
two specimens of among them a third from Orkney, 

from Mr. Spence, and a specimen of tlie variety itself, 
hardly sustains the idea of nfrivta. 

Twice the length of the ealj'x is certainly very unusual, 
but half as long again occurs in many ; and sfrlefa is a 
taller, more gracile species, with the leaves “ subtus 
nudiusculis,” not “subtus farinosis,” as in xcoiira. It 
seems to be better to adopt Dr. Moss’s name of var. 
orlnneitsis for the plant. 

To the bibliography should be added Lows list of 
Orkney plants in Larry's History : — 

1. A second edition in 1808, by Rev. J. Hendrick. 

2. Another in 1813, edited by W. E. Leach. 

3. Hyme in Lot. Soc. Edin. iv, 47-50 (1850). 

4. Col. Johnston in Trans. Hot. Soc Edin., xxvi, 207-226 
(1914). 

Ther(‘ are still about fifty species reported in \arious 
lists, etc, that have' not been confirmed, and are j^robably 
mostly errors. 


Pekiodiottv in Tkanspikation. By Sophie 
J. Wilkie, BSc. (Two figures.) 

(Head 14tli Octobei 191.5.) 

J’eriodicity in transpiration lias been recorded liy various 
research workers, and the (evidences up to 1904 have been 
collected by Burgerstein in his monograph J)i(^ Transpira- 
tion der Pfianzen (Jena, Terlag von Custav Fiscdier, 1904) 
A daily maximum lias been obtained, and was found to 
occur any time l)et ween the hours of 9 a.m. and 3 p.m., vary- 
ing with tlie different species of twigs (‘Xjierimented upon. 

Unger (Sitzb. d. k. Akad. der Wissensch. Wien, Bd. xliv, 
1862, pp. 181-327) was the first to accept this jieriodicity, 
but his experiments were not performed under constant 
conditions. 

Sachs (Landw. Vers. Stationem, Bd. i, 1859, p. 203) 
believed in the rhythm of transpiration on analogy with 
growth periodicity 
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Sorauer (Forsch. a. d. Gebiet der Agrikultur Physik 
von Wollny, Bd. iii, 1880, p. 351) observed a maximum of 
transpiration in the late forenoon and early afternoon, and 
a minimum before sunset. 

Baranetzky (Bot. Zeitung, tom. xxx, 1872, p. C5) denies 
the existence of a periodicity, and is of the opinion that 
the plants transpire more during the night than in the 
daytime, mentioning that the loss of water is steady but 
not periodic. 

Eberdt contradicts Baranetzky s views from the results 
of his own experimental work. 

More recent research on periodicity in transpiration 
has been carried out by 0. 0. Curtis (Bull Torrey Club, 
tom. xxix, 1902, p. 3()3). Curtis took weighings every hour 
for a period extending over twelve hours or less, and the 
temperature and humidity of the laboratory were kept as 
constant as possible. He obtained a maximal value for 
transpiration about the middle of the day, and minor 
fluctuations independent of the light intensity were also 
recorded. Experiments were performed under noi'iiial 
conditions in constant illumination and in the dark. He 
found that the curve in the dark sometimes was in kee])ing 
with that obtained under constant illumination, but it was 
more often very erratic. The graphs obtained by Curtis 
for transpiration resembled Sachs’ curve for groAv th, 
Ves(jue’s curve of absorption, and Detmer’s curve for the 
periodicity of exudation of fluids from cut stems and fluid 
tensions. The transpiration graphs obtained by Curtis 
varied for every plant experimented upon, and for the 
same plant no two graphs were ever alike. 

In order to have more positive proof of the phenomenon 
of periodicity, it was necessary to procure graphs of at 
least twenty-four hours’ duration, and for this purpose tlie 
a})paratus already described at the June meeting of tlie 
Society, 1915, was used.^ 

’rhe plants experimented upon were 

1. Pium sylue^tris. 

2. Opunfia orcidtntfalls. 

3. Ijilhiiti nflnvun. 

^ See Trans. Hot Soc. Ediii., xxvi (191 f)), 432. 
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In every case records continuing over several days were 
obtained, and as far as possible they were uninterrupted. 
The temperature was kept as constant as possible, the 
variation being from 2° to 4°. The percentage humidity 
was on an average between 60 and 70. 

A. Norrruil Conditions of Light and Dark. 

1. Pinns sylvpstri^. 

(1) llth June to 23rd June 1914. 

The natural conditions at that time were approximately 
sixteen hours’ light to eight hours’ darkness. Transpiration 
was found to be more active during the Hglit than during 
the darkness period, the ratio being as 1 : *32, while the 
ratio of light to dark is as 1 : *5 

An analysis of the hourly graph shows that at this 
season there is on an average a maximum of transpiration 
at 4 o’clock in the afternoon, a minimum at 3 o’clock in the 
morning. 

(2) 25th November to 18th December 1914. 

The conditions as regards the illumination of the plant 
at this time were eight hours’ light to sixteen hours’ dark- 
ness — ^^just the exact reverse of the state of affairs in June. 
In this case the average mean ratio of transpiration in 
light to transpiration in the dark is 1 : 2’9, while the ratio 
of light to dark is as 1 : 2. 

The hourly graphs show as an average a maximum at 
4 o’clock in the morning, a minimum at 5 p.m. 

(3) 19th January to 19th February 1915. 

In this case the ratio of light to dark is for January 
as 1:2, and for February as 1:1*4. Here again the 
figures show transpiration during the period of darkness 
to be greater than that of light, although the difi’erence is 
not so marked as in the November-December records ; the 
ratio of transpiration in light to that in dark is as 1 : 1*5. 

The maximal value of transpiration at this time as seen 
from the average graph occurs at 8 o’clock in the morning. 
The minimal values are very variable, but approximately 
there is a minimum at 1 p.m. 
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2. Opuntia occidental ifi. 

12th May to 4th June 1914. 

The natural conditions were, at this time, sixteen hours’ 
light to eight hours’ darkness. Opuntia occidentaUs tran- 
spires considerably during the darkness period — the ratio 
of transpiration in light to that in dark being as 1 : ’37, 
while the ratio of light to dark is as 1 : *5. The hourly 
graphs show on an average a maximum of tran»spiration 
at 8 p.iii., a minimum at 4 p in., witli subminiinum at 1 a.m. 

3. Li Hum rnbnivi. 

1st May to 21st May 1915. 

The plant at this period wouM be subjected to sixteen 
hours’ light and eight liours’ darkness. The houi-ly graphs 
show that the maximal values of transpiration occur at 
7 o’clock in the morning and 2 o'clock in the aft(Tnoon, 
the minimal values at 9 p.m. and 9 a.m. The ratio of 
transpiration in the light to transjuration in the dark is 
on an average as 1 : *22. 

B. The Effect of Darkness on Tea ns pi rat ion. 

The types Finns sylresfrls and Lit i urn rubra m were 
experimented upon in the dark room, and in both cases 
the transpiration was found to be vtny erratic. In .spite 
of the absence of light, transpiration was very active, and 
there was evidence of a periodicity, although it was very 
variable. 

Summary. 

1. Under normal conditions there is a daily periodicity 
in transpiration. 

2. This periodicity varies in the three types experi- 
mented rpon. 

3. Under all dark conditions transpiration is active but 
erratic. 

I have to thank Mr. 11. A. Robertson for his kind 
assistance in the arranging of these results. 
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Saxifbages of the Difi’era Section, with Description 
OF New Species. By Professor Bayley Balfour, F.R.S. 

(Read 7th October 1914.) 

The Diptera Saxifrages — we know something of four- 
teen species — form a compact group marked by peculiar 
distinctive characters of flower and fruit. 

Those of the corolla are the most striking. The petals 
are unequal. The anterior petal is always the longest and 
from a shortly clawed base elongates to strap-shaped form 
and appears like a wing hanging from the front of the 
flower which is Uvsually placed on the inflorevscence with 
its axis horizontal. This anterior petal is persistent and 
enlarges during fruiting, becoming at the same time some- 
what stitf. One of the antero-lateral petals, that towards 
the left, is sometimes similarly enlarged, the enlargement 
being equal in amount, or perhaps more often slightly less. 
The other petals are also unguiculate but are much smaller, 
sometimes not a fifth the length of the larger one or ones, 
and they fall off early. The petals all have a white ground- 
colour — save in S. Henry i. Ball fil. in which Henry says 
the flowers are red — and the long petals do not show much 
blotching; that is reserved for the smaller petals in several 
species wJiere they are yellow and red-spotted. Tlie flowers 
in these Saxifrages are then irregular, and it is the presence 
of these long petals hanging in front of the flower that 
gave Borkhausen his generic name. 

In one species, S. cxiacuiaeformis, Lodd., the petals have 
been deseril^d and indeed figured as having all the elongated 
form characteristic of one or two petals in other species. 
In the plants of this species which have flowered at Edin- 
burgh this equality of petals occasionally appears; as a 
rule the flowers show only slight divergence towards 
equality. 

The large yellow disk is a marked feature in the Section 
and requires further examination in fresh material of several 
species. In some — for instance, sarmeniosa, Linn, fil., 
8, cu8CtUaefcn*mis, Lodd., 8 , Veitehiatuty Balf. fil. — the disk 

TRAN**. BOT. SOC. RDIS, VOL. XXVH. 5 
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is unilatei'al, filling the space between the three small petals 
and the ovary which it embraces. Its median is therefore 
opposite the gap between the two petals which arc or may 
be enlarged. It increases the irregularity of the flower 
and is an evident feature, covered as it is by more or less 
prominent tubercles. In all the other species — so far as I 
have been able to examine them for the character — the disk 
is circular and completely encircles the ovary, at the same 
time showing a smooth surface with at times faint evidence 
of tuberculation. How far the character of the disk can 
be used for specific distinction and grouping, investigation 
will show. 

The fruit character of the Diptera Saxifrages is out' of 
much interest to students of adaptations. As the gynaeceum 
enlarges the pedicel at a point immediately below the torus 
shows curvature and always in dir(‘ction towaids the 
posterior side of the flower. The curvature proceeds until 
the developing fruit becomes inverted with one s(‘ptal 
surface closely adpressed to the pedicel. This curvatur(‘ 
brings at the same time the large anterior petal, which has 
been enlarging and stiftening, from its downwardly direct<*d 
position as a hanging flag in the flovvcT into an erect or 
nearly erect position on the curved end of the pedic<‘l and 
above the upward turned base of the fruit. We get tlien 
a capsule witlx moutli directed downwards — the mouth being 
a transverse slit between the styles, the size of which can 
be regulated by the degree of drying of the style-bastis- 
surmounted by an erect stifl’ strap-shaj^ed j>etal one or mon‘ 
centiinetervS long. There may be two such petals. ^J1je 
mechanism may be iiiterprete<l in terms of seed-distribution, 
and the suggestion is an obvious one that the petal, exposing 
a surface to currents of air, is the agent through whiclx 
vibration is communicated to th<‘ stifl’ tliread-like pedicel 
below, and the seeds protected from wet in an iiiv^cHed 
capsule are shaken out easily from the downwardly directed 
capsule mouth. 

The Diptera Saxifrages are all Japanese or Chinese — 
China claiming nine, and Japan flve. One of the Japanese 
species — sarmentosa, Linn. lil. — has been sent in dried 
specimen from China, but it is a doubtful native. 
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SAXIFRAGES OF THE DIPTERA SECTION. 

S. aculeata, Half. til. Sp. nov. China. 

S. cortusaefolia, Sieh. et Zucc. FL Jap. Fam. Nat. in Acad. Muench., 
IV, 11 (1843), 190 ; Bot. Mag., t. 6080. Japan. Cult. Introcl. before 
1874, Veitch. Coll. Maries ; or Fortune and Standish. 

S. cuBCUtaefomis, Lodd., Bot. Cab, t. 186 China? Cult. Introd. 

before 1815. Loddige. 

S. dumetorum, Balf. fil. Sp. nov. (^Inna. 

8. flabellifolia, Franch. (non R. Brown; in Morot, Journ. Bot., viii 
(1894), 295. China. 

S. Fortnnei, Hook, in Bot. Mag., t. 5377. Japan. Cult. Introd. about 
1863, Standish. Coll. Fortune. 

8. geifolia, Balf. fil. Sj). nov. China. 

8. Henryi, Balf. til. Sj>. nov. China. 

8. imparilis, Balf. til. Sp. nov. ('lima. 

8. madida (Maxim.), Mukmo in Tok\o Bot Mag , vi (1892), 52 ; Yatabe 
Icon. FI. Jap., i, 11, jd. vii. Japan, (’ult. 

8. rufescens, Half. til. S}». nov. (Jhina. Cult Introd. 1908, Bees. 
Coll. Forrest. 

8. sarmentosai Linn. til. Supjd. 240 ; Bot. Mag., t. 92. Japan. Cult. 
Intrml. before 1771 . 

8. sendaica, Maxim., Mel. Biol., vni (1^72), 601 ; So Moko Zusetz., 
viii, t 16. Japan. 

8. Veitchiana, Balf. fil. Sp. nov. China (’ult I utrtKl. about 1904, 
Veit ell. Coll. Wilson. 

Of the fourteen, tliree of the Chinese (N. cuscuiaeformis, 
Lodd., vufesceiiH, Balf. fil., and *S'. Balf. fil.), 

and four of the Japanese (N. cortufiarfitlia, Sieb. et Zucc., 
N. Fortnnei, Hook., N. nindidify Makirio, S. sarmnitosa^ 
Linn, fil.) are in cultivation. 

'File lono;est and perhaps the best known species is 
S, SffQ'nieniom, Linn, fil — the so-called Strawberry 8axi- 
frag^e, and bearing also several other names: Wandering 
Jew, Aaron s Beard, Old Man’s Beard, Mother of Thousands, 
Sailor Plant, — familiar to everyone in its white-veined 
hairy ]eav(*s and long runners— the tlower with a large 
yellow one-sided tubercled disk. Cultivated in the East as 
in the West, it has probablj^ spread from Japan to China 
where it is found in isolated areas always apparently about 
large cities. Its variet}^ tricolor i.s a striking well-known 
greenhouse plant. 

S, cnficntaefor7niSy Lodd,, is another plant of cultivation. 
Its wild habitat is unknown. There is no record of it in 
the careful account of their Floi’a by Japanese botanists 
and it is assumed to be a Chinese plant. It may be 
regarded as a minute S. mrmaifosat Linn, fil., the leaves 
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very small and not hairy, the flower scapes only a few 
inches high. The flowers are pure white. 

A few years ago Messrs. Veitch sent out under the name 
of S, corhimefolia one of Wilson s Chinese plants, and a 
delightful one it is, forming long runners and rapidly 
making a leaf carpet. It is not cortiisaefolia, Sieb. 
et Zucc. which is apparently only Japanese. I have named 
it S. Veitchiana. It has orbicular green leaves and small 
flower panicles and can at once bo recognised from S. cor- 
tusaefolia by its flagella — there are none in N. corUvsaefolia 
— and by the unilatt^ral yellow tuberculate disk in the flower 
— it is circular and smooth in ti, cvrtiii^ap folia. From S. 
sarmentofidy Linn. til. its bright green leaves, not white- 
veined, and small inflorescences distinguish it. Occasion- 
ally the leaves of the young rooting rosettes on the runners 
show some white veining. 

S. cortwsaefoliay Sieb. et Zucc. (S. ja]>onica of old 
gardens) is one of the species whicli do not form runners. 
It is widely spread in Japan. Two stories of its intio- 
duction are current : one that it came to llritain through 
Maries, collector for Messrs. Veitch. about the middle of 
last century ; the other that Fortune and Standish intro- 
duced it. It was in cultivation before 1874. The stiff’ 
fleshy leaves and pure white flowers make it an effective 
plant, but at Edinburgh not (|uite satisfactory outside. 
It is variable. Makino’s varietal names obtwocrcnata and 
partita refer to features of the h^af, and S. madida. Makino, 
is a microform with more dedicate leaves more deeply cut. 

The palm for beauty belongs to the Japanese S. Fortanci. 
Hook., disscovered by Fortune, and known in our gardens 
for some sixty years. Its fringed rich green leaves. th«‘ 
largest of all in cultivation, with bronzed or bright red 
underside and petiole, and its large white flowers, make it 
a welcome plant. Like 8. corinsaefoVui, Sieb. et Zucc, it 
does not show its best foliage in the open at Edinburgh and 
its flowers come too late for so succulent a plant in the 
Edinburgh climate. 

8. rufescens, Balf. fil. is the most recent introduction of 
the group, and is from China. It has come from Bees, Ltd. 
through their collector O. Forrest, It is a plant of the 
habit of 8 . cortusaefoliay Sieb. et Zucc., but distinguished 
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by the densely red-hairy flower-shoots and the petals flushed 
with red. It is hardy at Edinburgh, and, flowering in July, 
escapes the mischance to which the late-flowering S.Fortunei, 
Hook, and 8, corttisaefolia, Sieb. et Zucc. are liable. 

Of the other known species not yet introduced there 
are the Japanese 8. f^endaica, Maxim., an erect grower, 
with palmatifid cuneate-based leaves and without runners ; 
this character is shared by the Chinese 8, jiahellifoliay 
Franch. and 8. iinparilis, Balf. fil., both of which resemble 
8, Goriusaefolvi , Sieb. et Zucc., but difler — the former in its 
truncate or cuneate leaf -bases, the latter in its truncately 
topped fruit, 8. yoi folia, Balf. fil. and 8. duinetornm, Balf. 
fil. are trailing Chinese species with flagella and leaves 
the sliape of w^hich recalls that of our native 8. Geiiiii, Linn. 
The former has copiously branched panicles of .small flowers, 
the Iatt<‘r has intiorescence.s bearing few branches, and it 
also has white blotches on the upper leaf surface. 

Not one of the unintroduced species noted above gives 
j)romi8e of gardening value, unless perhaps 8. fjeifolia, 
Balf. til. 

It is otlierwise with the plant I have named, 8. Hcniryi, 
Balf. til. Tliis, one of Henry \s finds in the neighbourhood 
of S/.einao, is peculiar in the section, having oblique peltate 
leaves like a bt*goniu, and whilst the up^Kn* surface is 
grey of hue, the under is of a rich purple with darker 
purple dots all over it. The margins, too, are somewhat 
prickly. Henr\' says the flowers are red. For the foliage 
alone the jdant should ))e worth having — the red flowers 
ad<l an attraction. Coming from Szeiimo its hardiness is 
open to suspicion. 

From Szemao conics also another of Henry's finds, 
aculeata, Balf, fil., a form evidently nearly allied to S. 
//cn ?*///, Balf. fil. hut not shoeing the brilliant colouring 
of the leaves, which are here symmetric and develop upon 
their margins a series of more pronounced prickles. The 
colour of flowers is not recorded but in the dried plant 
these have all the features sliown by 8» Balf. fil., 

and may l>o red as in that species. 

That we are to regard as fixed characters the presence 
or absence of the white veiiiing of the leaf appearing in 
species of tlie flagelliferous series is by no means certain. 
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Thus S» Veitchiana, Balf. hi. normally has concolorous 
leaves, but occasionally young rosettes on the runners show 
a faint white veining. Again, S, sarmentom, Linn. fil. in 
certain conditions may have some of its leaves concolorous 
instead of white-veined ; and then there is the var. tricolor 
of S. sarmentosa, Linn, fil., with its uncertain blotching. 
Some experiments begun a few years ago for tlie purpose 
of obtaining evidence have been interrupted, but the subject 
is one deserving investigation. It maj^ show that some of 
the species are really growth forms of one. 

One may group the species in the following key : — 


FLAGELLIFEROUS, 

Lamina white-veined above. Toral disk unilateral : 
Lamina hairy above .... 
Lamina glabrous above 

Lamina white-blotched above. Toral disk circular 
Lamina concolorous above : 

Toral disk unilateral . 

Toral disk circular .... 


mrmentosa 

cuacutaeformis 

(iumfloruin 

Feifrli iana 
(jcifoha 


NON-FLAG K LLI FEIU) LS. 
Leaves prickly at margin : 

Leav Qts peltate ... 

Leaves not peltate .... 
Leaves not prickly at margin ; 

Leaves palmatifid, lamina cuneate at bahC 
Leaves reniform orlucular : 

Lamina cuneate or truncate at base 
Lamina witli basal sinus : 

Lamina bnmzed beneath . 

Lamina grey green beneath : 

Flower stems deu^ely red hir.'sute 
Flower siem.s more or less pilose : 
Gap.sule truncate 
Capsule with seini-erect style : 

I^eaves thick, fleshy 
Leaves thin, deejdy cut 


Henry i 
acuJeaUi 

eendaica 

flahelli folia 

Fortnnn 

rifescem 

'imyorilu 

cortmnefolia 

mudida 


I add here technical descriptions of the new vspocios of 
which 1 have spoken in the preceding pages, namely : — 
ScLxifraga aculeata, Balf. fil., S, dumetorum, Balf. fil., 
S. geifolia, Balf. fil., 8, HenryU Balf. fil, 8, miparilisy Balf. 
fil,, 8. rufescena, Balf. fil., 8. Veitchiana, Balf. fil. 


8axifraga aculeata, Balf fil. 

Planta eflagellifera radicibus fibrosis foliis petiolatis. 
Folia ad 12 cm. longa; lamina ovata aequilateralis coriacea 
apice acuta basi cordata sinu clause, margins cartilaginea 
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leviter acute dentato-lobata seiis aculeatis ciliata, utrinque 
glauca supra glabra infra rnaculis rotundis stomatalibus 
picta: petiolus lamina vix longior setosu8 basi vaginatus 
ibicjue pilis setiforrnibus rufidulis dense obtectus. Inflores- 
centia brevis ad 16 cm. alta pauciflora. Caulis et rami 
(4-5) graciles sparsim rufo-pilosi; bracteae lineares sub- 
membranaceae inferiores 2-3 steriles; pedicelli filiformes. 
Florum forma et color forsan ut in S. Henriji, Balf. fil. 

Species S, Henry i, Balf. iil. verosiinilis sed foliis omnibus 
ae( I ui lateral ibus non peltatis utrinque concoloribua divcrsa. 

Yunnan: — Mengtz. Cliffs, 5000 ft. Henry. No. 10,316 B. 

Saxifrage dumetoncm, Balf. fil. 

Herba pilosa saepe rufescens llagellifera, flagellis fili- 
formibus plus ininusve pubescentibus cataphylla gerentibus. 
Folia ad 8 cm. longa; lamina cordato-orbicularis vel sub- 
reniformis sinu fere clauso ad 2 5 cm. diam. pleruinque 
minor leviter crenato- vel deiitato-lobata, lobis verrucula 
hydatliodali marginali instructis, mai'gine ecartilaginea 
hirsuto-ciliata, utrinque in foliis juvenilibus dense (in adultis 
spar.sim) setoao-pilosa supra viridis albo-maculata subtus 
areolis stomatalibus rubro-maculata : petiolus laminam 
longe superans basi vaginatus dense hirsuius. Inflores- 
centia ad 20 cm. alta ; caulis pilis rufis obtectus in triente 
supremo ramosus, infra cataphylla sterilia tria linearia 
gerens. Rami pauci breves vix 1 cm. longi 2-3-flori ;* 
bracteae breves lineares rufoglandulosae ; pedicelli brevis- 
simi. Sepala minuta 2 ram. longa ovato-oblonga glanduloso- 
pubescentia trinervia nervis sub apice in hydathodum con- 
fluent i bus. Petala albida iiiaequalia, majora ligulata acuta 
ad 1 cm. longa ad % mm. lata penninervia venis adscen- 
dentibus, minora plerumquo cjuatuor ad 2*5 mm. longa 
ovata acuta uninervia. Staminum filamenta subclavata. 
Ovarium parvum disco circulari etuberculato cinctum. 

Ex afiinitate aS\ Veitcinanae, Balf. fil, foliis raaculatis 
hirsuto-ciliatis, inflorescentia brevissime ramosa notisque 
aliis distincta. 

Hupeh: — Henry. 1885-88. No. 1129. Herb. Edin. 

Y unnan : — Pe-long-tsin. Alt. 9600 ft. On rocks under 
brushwood. Stoloniferous, tumescent, leaves blood red 
beneath. E. E. Maire, June. No. 11/1914. Herb, Edin. 
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Saxifraga gei folia, Balf. fil 

Herba ellagellifera radicibua fibrosis et foliis plurimis 
basalibus petiolatis. Folia ad 10 cm. longa ; lamina 
cordato-orbicularis ad 4 cm. diam. petiolo multo brevior 
carnosula grosse crenafco-lobata lobis crenulatis, rnargine 
cartilaginea et hydathodis corneis obscure deriticulata hic 
' et illic ciliata, foliorum juveiiiliurn et adultorum pagina 
inferior pleruraciue purpurea maculis stomatalibus punctata, 
superior glabra vel setis paucis eonspersa ; petiolus ad 8 cm. 
longus dense hirsutus basi vix vaginatus. Caulis inflores- 
centiae tenuis pilosus ad 30 cm. altus apici^m versus copiuse 
graciliter rauiosus, infra bracteis 2-5 .steriiibiis parvis 
[inearibus praeditus ; rami filiformes 3-()*flori ]>edicel)is 
ultimis 1 cm. longis strictis patentibus glanduloso-puberulis. 
Sepala oblonga •7»5 mm. longa puberula uninervia liydatliodo 
terminali. Petala inae<|ualia anterius ligulatiim bf) cm. 
longum, *75 mm. latum, acuturn uninervc album, caetera 
quatuor elliptica minutissirne ciliata inucronulata 1 '5 mm 
longa, uninervia basi in unguem atteuuata. Staminum 
filamenta alba anguste clavata,sepalife duplo longiora. 1 )isciis 
luteus parvus circularis ovarium cingens Carpella ad 
medium stylorum confiuentia . styli albi tenues. Fructus 
deflexus brunneus stylis divorgentibus basi am pi iat us supra 
constrictus poro angusto deliiscens. 

Species A'. Veiicltiamu^ Balf. fil. afiinis inargine 

cartilagineis et floris disco etuberculato ovarium circuniam- 
biente distincta. 

Yunnan : — On b'dges of clitKs and humus-covered 
boulders : on the mountains in the north-east of the 
Yangtze bend. Lat 27 47/ X. Plant of 0-12 inches. 
Flowers white, foliage succulent. (P I^orrost No 11,438. 
September 1013. 

Saxifraga Uvargi, Balf. fil. 

Planta radicibus fibrosis folii.s petiolatis. Folit\ ad 20 
cm. longa; lamina petiolo brevior peltata inaequilateralis 
ovata vel ovato-orbicularis carno.sa O-lO-lobata inargine 
cartilaginea subdentata aculeato-setosa supra glauca 
sparsim strigosa subtus purpurea maculis stomatalibus 
picta; petiolus validus setosus vagina dense ciliata. 
Inflorescentia ad 40 cm. alta. Caulis pilosus ad medium 
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nudiflorus cataphylla 8 sterilia gerens, supra multiramosus 
ramis tenuibus elongatis 3~5-floris bracteis parvis linearibus. 
Flores rubri (fid. Henry). Sepala 2 mm. longa ovato- 
lanceolata obtusa puberula trinervia iiervis sub apice in 
hydathodum confluentibus. Petala inaecjualia unguiculata, 
majora 1 vel 2 inaequalia lanceolato-ligulata nervis tribus 
convergentibus conspicuis pluricostata ad l o cm. longa, 
iniuora 4 vel 3 elliptico-obloaga 3 mm longa acuta 
uninervia. Staminuin lilameuta vix clavata petalis 
brevioribus longiora. Ov^arium disco leviier corrugato 
cinctum ; styli longi. 

Species ab omnibus Sectionis Dipterae foliis peltatis 
lloribusque rubris distincta. 

Yunnan : — Mengtz. South-west mountains. 0000 ft. 
Flowers red. Henry. No 9118. 

Sa.rlfr<iffa ini parti is, Bali*, til. 

Ilerba rhizoiuate parv^o plus ininusve pilosa glabrescens. 
Folia pauca longe petiolata ad 20 cm. longa ; lamina 
cordato-t)rbiculari.s vel subreniforniis basi aperta ad 8 cm. 
diain. 7-ll-lobata lobis acute dentatis apice verruculosis. 
margine eciliata, utrimjue glabra, vel supra sparsim 
strigoso-pilosa ; pctiolus glaber vel pilosus ])asi vix vagi- 
natUvS. Infloro.scentia ad 40 cm. alta a medio cauli.^* laxe 
paiiiculata infra bracteis 1-2 sterilibus nonnuiKjuam 
fertilibus tritidis et petiolatis .suffulta glabra vel leviter 
pilo.sa ; bracteae .suju'emae linearee ; rami 4-7 tenues 
patentes saepe biramosi 3-7-flori ; pedicelli tiliformes 
stricti piiosi. Sepala I '5 mm. longa oblonga obtusa 
puberula uninervia. Petala inaecjualia, majora 1-2 linearia 
acuta ad 8 mm. longa uninervia vel obscure trinervia, minora 
4-3 ovata lanceolata acuta aepaiis duplo longiora uninervia. 
Staminuin tilamenta clavata petala sui)erantia. Discus 
laevis ovarium cingens. Ovarium pulvinatum : styli 
breves albi erecti, Fructus deflexus apice latior et stib- 
trmicatus ore elongate inter stylos liorizontaliter patentes 
dehiscente. 

Species S, cortumtefoUac, Sieb. et Zuec. persimilis floribus 
et fructu bone distincta. 

Yunnan:— Mi le district. 0000 ft. on rocks, Henry. 
No. 9917. 
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Yunnan : — Rocks of Lore-pou. Alt. 9000 ft. Tomentose. 
flowers white. E. E. Maire. 15/1914. Herb. Edin. 

Saxifraga rufescens, Balf. fil. 

S, CO rtume folia, Engler et Irmscher in Notes R.B.G. Edin., 
V (1912), 128. 

Rhizoina tuberosum alabastris ct vestigiis foliorum 
obtectum. Folia petiolata ad 20 cm. longa; lamina 
cordato-orbicularis vel reniformis ad 10 cm. diam. petiolo 
brevior sinu aperto vel lobis basalibus imbricatis ad tertiam 
partem 9-11-lobata lobis inciso-dentatis, margine recur va 
ocartilaginea pilis rufidulis ciliata, utrinque pilosa vel 
hirsuta supra viridis subtus glauca; petiolus carnosulus 
validus ruber pilis plus minusve rutis dense hirsutus basi 
vaginatus. Inflorescentia ad 45 cm. alta: caulis plus 
minusve ruber ct glanduloso-hirsutus infra nudus a medio 
raraosus; rami rigidi breves plurimi racemose dispositi 
ex axillis bractearum lincarium parvarum liorizontaliter 
patentes ubique dense rufo- et glandulosodiirsuti 4-()-flori. 
Florum alabastra rubra. Sepala 1*5 mm. longa *5 mm. lata 
oblonga obtusa erubesccntia puberula. Petala albida epunc- 
tata sed erubescentia, majora linearia vel auguste lanceolata 
acuta trinervia ad 1 cm. longa 1-1*5 mm. lata, minora 
oblonga obtusa mucronulata 3 mm. longa 1*5 mm. lata 
uninervia Staminum fllamenta clavata alba s(*pala duplo 
superantia, antheris cinnabarinis. Ovarium globosum disco 
luteo circulari antice subsulcato cinctuin ; styli albi breves. 
Fructus rubescens inter stylos horizon taliter deflexos 
dehiscens. 

Species rhizomate tuberoso et inflorescentia pilis rutis 
fere nigris glandulosis vestita bene distincta. 

Yunnan : — Eastern flank of the Tali range. Lat. 27‘ 20' N. 
Alt. 10,000-11,000 ft. Plant of 6-15 inches. Flowers white, 
anthers brick red. On moss-covered rocks and banks in 
shady pine and mixed forests. Q. Forrest. No, 2401. 
June 1906. 

Yunnan : — Eastern flank of the Tali range. Lat. 25® 40' N. 
Alt. 11,000-] 2,000 ft. Plant of 9-14 inches. Flowers white, 
anthers brick red. Moist, shady, and rocky situations in 
pine and mixed forests. G. Forrest. Nos. 4199, 6059. 
August 1906. 
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Yunnan Eastern flank of the Lichiang range. I^at. 
27"^ 40' N. Plant 1-2 ft. Flowers white. Shady situations 
in and on the margins of mixed and pine forests. G. Forrest. 
No. G067, July 1010. 

Y unnan : — Eastern flank of the Tali range. Lat. 25° 40' N. 
Alt. 10,000-11,000 ft. Plant of 8-16 inches. Flowers 
creamy white. Shady banks in mixed forests. G. Forrest. 
No. 6952. 1910. 

Yunnan: — Mt. Tahai. Rocks. Alt. 9G00 ft. Leaves 
velvety, ciliate. Flowers white. E. E. Maire. 

Saxifraga Kei/c/uo-im, Balf. fil. 

Flagellifera plus rainusve seto.so-pilosa. Flagella fili- 
formia cataphyllis instructa rubra sparsin pilosa ramosa. 
Folia petiolata ad 10 cm. longa; lamina carno.sula cordato- 
rotundata vel reniformis ad 5 cm. diani. petiolo brevior, 
nmrgine sub-revoluta obsolete late crenulata ciliata, in 
foliis juvenilibus utrinque setoso-pilosa, in adultis supra 
viridis glabra infra substrigosa maculis rubris oblongis 
plurimis stomatalibus punctata: petiolus validus carnosus 
erubescens seto.so-pilosus basi vaginatus. Caulis terminalis 
erubescens pilosus fere a basi in inflorescentiam pyramidatam 
paniculatam ad 15 cm. altam rainosus. Bracteae infimae 
semiamplexicaules vix laminatae, supremae lineares. Rami 
paniculae 0-8 graciles stricti adscendentes ad 5 cm. longi 
8-4-flori ; pedicelli filiformes rigid! erecti rubro-glanduloso- 
pilosi. Sepala ovata obtuaa rubro-glandulosa 2 mm. longa 
irinervia iiervis sub apice in hydathodum confluentibus, in 
anthesi reflexa. Petala unguiculata majora 1 vel 2 anguste 
lanceolata acuta ad 8 mm. longa 1 mm. lata penninervia 
albida vel macula basali lutea, minora 4 vel 3 ovata acuta 
3 mm, longa 1*5 mm. lata maculis basalibus duabus luteis 
caeteroquin rubro-maculata penninervia. Staminum fila- 
menta alba anguste clavata petalis minoribus duplo longiora, 
antheris roseis. Discus unilateralis inter petala minora et 
ovarium quod aequat tulierculatus iiurantiacus. Ovarium 
pulvinatum ; styli albidi a basi divergentes. 

Species S, coTtnm(\foHae, Sieb. et Zucc. affinis statura 
minore, foliis adultis superne glabris non albido-nervosis 
distincta. 

West Hupeh. Wilson, No. 461. June 1900. 
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The Influence of Different Media on the Histology 
OF Roots. By Sophie J. Wilkie, B.Sc., Carnegie 
Scholar, St. Andrews University. (Plate I.) 

(Read 14th Octohei 1915.) 

The following is a short note on the ditierences found in 
the anatomical structure of the roots of Moni^tera deliciosa, 
Liebiii., when grown 

(1) In air, 

(2) In soil. 

(3) In water. 

(4) In wet gravel. 

(5) In damp soil. 

Constantin in a paper published in the Aimak's des 
Sciences Naturelles, ser. 7, tome i, 1885, pp. 135 to 178, 
gives an account of the differences found in the structure of 
roots when grown in air, soil, and water. 

His general conclusions are : — 

(1) That aerial I'oots are characterised by the strong 
development of the central cylinder and of the vascular and 
stereoin tissues. 

(2) That soil roots sliow a reduction in the amount of 
pith; sclerenchyma and ligniiied vess(*ls are of minor 
importance, and there is a very broad outi'r cortex. 

(3) Water roots are very similar to s<nl roots, but they 
differ in respect that tliey possess large intercellular spai'es, 
and the vascular system is weaker. 

In Constantin’s opinion the most important point which 
his research brings to light is that lignin is developed with 
difficulty in soil and water roots. 

Haberlandt (Wolliiy’s Forsch. — Influence of moisture 
on the development of stereom, I, pp. v. sepp) showed that 
the development of the mechanical tissue is attected by the 
humidity of the soil. Ho found that an increase in tlie 
water content of the soil had a favourable effect on the 
development of the mechanical tissue of Cannabis saiivay 
Linn. 

The materia] used for the following work on Monstera 
deUcioaa was fixed in corrosive sublimate, and after wash- 
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ing well with water was taken through the graded 
alcohols to 90 per cent, alcohol. Sectioning was done by 
hand, and before proceeding to stain the sections were 
placed in iodine for a few minutes in order to get rid of 
any mercuric chloride. The stains used were iodine green 
and picric fuchsine, or Bismarck brown and Ehrlich’s 
acid hoernatoxylin. 

The points which were studied in connection with this 
piece of research were the absorptive areas and the mechani- 
eal and fundamental tissues ; the material did not permit of 
a comparison of the vascular systems. 

Structure of the Adult Aerial Root of Mon^teva deliciosa. 

The central conducting portion of the aerial root consists 
of alternating strands of xylem and phloem, with the 
vessels increasing in size towards the centre. These 
vascular strands are divided into groups of one or more 
large vessels surrounded by smaller ones. The elements of 
the protoxylem are spiral, and of the metaxylem the vessels 
are .scalariform, while the contiguous vessels are provided 
with transverse pitted plates. 

The ground tissue of this root is completely sclerosed, 
the cell w'alls being very thick and the markings well 
defined. An irregular row of from one to three cells deep 
of thick-walled pitted cells divides the outer cortex from 
the inner cortt'x. On the outside border of this layer there 
are cells rich in rhombohedral crystals of calcium oxalate. 

The cortex i.s composed of large polyhehric cells , stellate 
crystals of calcium oxalate are .scattered throughout, but 
they are more numerous towards the i)criphery. The 
fibrous hairs so common in the Aroideae are found in 
quantity in the intercellular spaces. Surrounding the 
cortex is the thin-walled cambial tissue from wdiich the 
suberised layers are developed, and lastly there is the 
piliferous layer which persists in the adult roots (c/. Van 
Tieghem’s description of the root of Mcmstera re 2 >^^^s in his 
paper on “Structure des Aroidt^es,"* Annales des Sciences 
Naturelles, sdr. 5. tome vi, p. 147). 

The adult roots of Mmtsiem deliciom grown in the other 
four media, soil, water, gravel, and damp soil, show the same 
general structure as tlie aerial root, but they dhfer in the 
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thickness of the walls of the sclerosed ground tissue and 
of the cells of the multiple endodermis.” The extent of 
thickening in both cases is progressively less, as in the 
order stated — 

(1) Aerial. 

(2) Damp soil. 

(3) Gravel. 


(4) Water ( 

(5) Soil r 


In the cortex of tlie water-culture roots lacunae are 
found. Freidenfolt in Der anatomische Ban der Wurzel,” 
Bibliotheca Bot., 1904, p. 75, shows that an increase in tln^ 
water content of the soil decreases the number of hairs 
found on the root. The piliferous layers of the roots 
cultivated in the different media vary. Aerial, soil, and 
gi-avel roots have practically the same (quantity of hairs, 
but the respective average lengths are 1*25 mm., 115 mm., 
1*08 mm. The hairs of the water roots are more numerous, 
but they are short, the average length being *47 mm. The 
piliferous layer of the damp-soil roots is feebly developed, 
and the average length of the hair is *5 mm. 


SrMMAHV. 

1. The development of tin* absor{)tive layer \ari(‘S 
inversely with tlie humidity of the medium. 

2. The dev(dopment of the mechanical tissue varies 
directly with the humidity of the nuslium. 

3. There is no variation, as one would expect, in the size 
of the intercellular spaces of the fundamental tissue, 
excepting the presence of lacunae in the cortex of the 
water roots. 

EXPLANATION OF PLATE. 

Monger a ddiciom, 

Fk,. T S root grown in wnUr, 

(a) Multiple eii(lo<leiiuih. 

(b) Sclerosed gruiiud tissue. 

g Fibrous hair. 

) Lacuna. 

Fig. 2. T, H. aenal root. 

Letters as in fig. 1. 





1915-16.] BOTANICAL SOCIETY OF EBINBUKOH 


79 


Rhododendron TiiicuocLADrM, Fhanch., and its Allies. 

By Professor Bayley Balfour, F.RS. 

(Read I3tb Apnl 1916 ) 

This is a small gi’oup of Western Chinese species char- 
acterised by deciduous leaves and small yellow precocious 
flowers. We know more or less of four species in the 
group — Rh, irirhorladn7)i, Franch., from tlie Tali Range: 
Rk. inekoncfense, Franch., from Mt. Sila on the Mekong- 
Salween divide; Rh. inelinanthvin , Balf. f. et Ward, from 
East Burma close to the Yunnan boundary, near Atuntsu : 
and Rh. jv nfh I n u ul, Balf. f, et W. W. Sm , from the Shweli- 
Salween divide. Of these Rh. Franch., has 

flowered in cultivation from seeds collected by Forrest. 
From herbarium specimens I judge that Rh. xcmthhiuvi 
Balf. f. et W. W. Sm., is the mo.st desirable of the species 
from the horticultural standpoint. 

In all tlie species the young parts are coated with an 
indumentum of long, somewhat tawny, liairs intermixed 
with the peltate scales of a lepidote surface. As elsewhere 
amongst lihododendroiis, the stalks of the scales are sunk 
in shallow pits of the laminar surface, but the disk of the 
scale is well outsid(‘ the pit, and this allows its marginal 
.series of cells to expand as a peripheral fring(‘. Here the 
component cells of the fringe remain in contact one with 
the other throughout their extent and do not branch, so 
that the fringe is entire. The hairs, which may be still* and 
erect {Rh. irirhovladum, Franch.) or lanate and interwoven 
{Rh. X(()dhi)nim, Balf. f. et W. W. Sin.), may ptavsist on the 
twigs to the second year or longer, or ma}' fall oli* early, 
and similarly the leaf may, except on the petiole and the 
base of the midrib above and below, lose entirely the hairs, 
but all stages of the shedding are to bo met with. The 
under surface of the leaf in all the species is loss markedl}' 
coated with wax than is the case in the small yellow- 
flowered species of the Brachyaiithum group; indeed in 
Rh. trichovladuvi, Francln, one can liardly speak of the 
surface as having a bloom.*' Correlated with this, the epi- 
dermal papillae, which carry the wax, are short and conical. 

The general similarity in flower structure that marks tie 
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group is the presence of few-flowered (3-5) umbels of small 
flowers with sulphur-yellow corollas. The corolla is shortly 
campanulate, always lepidote outside, and pubescent on 
the back of the tube inside. The lobes are large and 
apparently patent in full flower. The ten stamens, always 
shorter than the corolla, have large ovoid anthers, and the 
filaments of the posterior ones are white villous about the 
middle just at the top of the ovary, and thus form a pompon 
at the mouth of the corolla tube. The other stamens are 
shortly pubescent for a short distance from the base up- 
wards. The ovary is always lepidote. The style, glabrous 
and decurved, expands into a lobulato stigma. 

KEY TO THE SPEC FES 

Hispid wiLli long stiff hairs : 

Calyx lobe« 5 iiim. long, long ciliate. (’orolla cm 
long lepidote outside. Su le shorter than or equal- 
ling stamens ...... trirhocladum 

Calyx lobes 4 mm. long, long ciliate. Corolla 1 cm 
long le]>idote outside. Style described as shorter 
than ov^ary / . . . . . . fnekomjeiw' 

Lanate : 

'(Myx lobes mm. long scarcely ciliate. Corolla 2 cm 

long lepidote outside. Style longer tban stiunens . mehnanthum 

Calyx lobes 2 nun. long barbate. Corolla 2 cm. long 
lepidote and lanate outside. Style shorter than 
stamens ...... xanihimtm 

Rliodofhndvon trichoeladum, Franchet in Bull. Soc. Bot. 
Fr., xxxiii (1886), 234.» 

Undershrub, branchlets of the year hairy with lutescent 
rigid setae. Leaves firmly chartaceous obovate, dark green 
above with adpressed strigose hairs and with scattered 
lutescent squamellae, pale beneath and more densely 
lepidote, also liirtellous on the midrib and margin as well 
as on the petiole with rigid setae, flowers 3-4 fasciculate 
at the apex of the branchlets, pedicels elongate and patently 

» Rh. trichocladum.—Yrnticnlnh^ ramis hornotinis setis rigidis lutes- 
cent! bus lurtis. Folia tinmter chartacea. obovata, supra atrovirentm, 
pilis strigosjs adpre.ssis, sqiiainuhsque lutesrentibus conapeisa, subtus 
pallida inagis dense lepidota et praeterea a<l nervuin medium, siiiml ac 
ad marginem et petiolum aetis rigidis hirtella. Flores 3-4, ad aj>icem 
ramulorum fasciculati, siilphurei, ^dnnculiselongatis simiil et calycibus 
patentiiii villosis ; calyx membranaceus ex viridi lutescens, lobis 'ovatis 
fonge timbriato-cihatis ; corolla glabra, tulio brevissimo, rotata fere 
2 cent. diam. ; stamina 10, filamentis brevibus ad medium lurtellis ; 
ovarium dense lepidotuin. 
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villous like the calyx. Calyx membranaceous, greenish 
lutescent with ovate long-limbriate ciliate lobes. Corolla 
rotate sulphur-yellow glabrous, almost 2 cm. diam., tube 
extremely short. Stamens 10 with short filaments hirtel- 
lous at the middle. Ovary densely lepidote. 

Yunnan : — On Mount Tsang-Chan. Delavay. 

So much Franchet, l.c. 

I add the following comments : — 

The branchlets of the year have, in addition to the setae, 
scattered lutescent scales like the leaves. In their second 
year the branchlets have lost all or most of the hairs and 
are brownish in tint. The older branches are ash-grey. 
The foliage buds are ovoid, the bud scales brown leathery, 
all the outer ovate to ovate rounded — the outermost slightly 
pointed, those within more rounded and mucronulate, 
when expanded lepidote on back, and all are more or less 
shortly ciliate. The innermost become oblong or obovate 
and pass into foliage leaves. The young leaves often have 
an abundance of rigid setae on the upper surface. These 
always disappear early, and I find that the adpressed 
strigose hairs on the upper surface are not apparent else- 
where than on and about the midrib. The paleness of the 
under leaf-surface is due to the granular wax on the 
surface of the epidermal papillae, which here are very short 
and conical, but the layer never suffices to give the impres- 
sion of waxy bloom such as one sees in Rh. vielinanthum, 
Balf. f. et Ward, or in Rh. sulfurenm, Franch The peltate 
scales have an entire fringe, and the umbo is slightly 
convex and rubiginose. The pedicels are also lepidote. 
The flower bud scales are quite like those of the vegetative 
buds. The calyx lobes are often oblong, about 5 mm. long 
by 2 mm. broad. Tlie sulphur-yellow corolla is about 2 cm. 
long with the lobe about 1 cm. wide or more, and the tube 
strongly pubescent inside on the posterior side. Of the 
ten stamens four pasterior are villous about middle jupt 
above the ovary, the others are slightly pubescent from 
near base a short way upw^ards. The scales of the ovary 
have a fringe and are like those of the leaf. The short 
glabrous style is decurved. The ovary is ovoid, about 
4 mm. long; the style is about 7 mm. long, expanding 
into tlie lobed stigma. The capsule is small o\oid oblong, 

TRANS. BOX. 80C. RDIN. VOL. XXV IF. 6 
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about 8 mm. long and 3 mm. broad, with vestiges of the 
squamnles. 

The dried specimens I have examined are : — 

Yunnan: — Les coteaux de Tchang-chan. Alt. 3000 m. 
Delavay. Herb. Paris. 

Yunnan : — Mekong- Yangtze divide. Moist open situa- 
tions in pine forests on the ascent of the Wei Ilsi pass. 
Lat. 27° 15' N. Alt. 10,000 ft. G. Forrest. No. 698. 
Sept. 1904. Herb. Kdin 

Yunnan: — Eastern flank of the Tali Range. Lat. 25° 40' N . 
Alt. 9000-10,000 ft. Shrub of 2-4 ft. Foliage deciduous, 
flowers pale yellow. Open rocky situations in side valleys. 
G. Forrest. No. 4145. May-tlune 1906. Herb. Kdin. 

Yunnan: — Eastern flank of the I'ali Range. Lat. 25 40' 
N. Alt. 1 0,000-1 1 ,000 ft. Shrub of 2-4 ft. Flowers bright 
yellow. In rhododendron and cane scrub. G. Foi’re.si. 
No. 6755. June 1910. Herb. E<lin. 

Yunnan: — Tali Range. Lat. 25" 40' N. Alt. 10,000- 
11,000 ft. Shrub of 2-4 feet. Flowers precocious, briglit 
yellow. Open pasture on the margins of rhododt*ndron 
thickets. G. Forrest. No. 11,630. duly 1913. Herb. 
Edin. 

Yunnan: — Tali Range. Lat. 25 40' N. Alt. 10,000- 
11,000 ft. G. Forrest. No. 12,423. May 1914. Herb. Edin. 

I have also seen twigs of plants grown by Mr. Williams 
at Werrington, and we have in the Royal liotanic (hirden 
several plants — some of them flowered in 1915 — whicli were 
raised from seed collected by Mr. Forrest and presented to 
the Garden by Bees, Ltd. The jdant is hardy and an 
interesting addition to our small yellow-flowered garden 
species. I notice that some of these living plants have not 
shed their leaves alter the first season. 

Mr, Forrest tells me the plant is abundant on the Tali 
Ra ige. 

Riiododeitdroii mekongnise, Franch. in Journ, de But. xii 
(1898), 263.1 

^ Rhododei)dion meiorujensi, {AznUa seiisu Maxim.)— flaiiii virgati 
ramo.si, in vidintate inflorescentiae siniul ac* ramuli novelli pilis loiigis 
hispidi ; folia ])ost fiore.s evoliita (adulta non vidi), juvenilia oblongo- 
ebovata, 15-25 cent, longa, petiolo et ad inarginem liirsuta, apu’t* 
rotiindata cum mucronulo, bupra intense viridia, glabra, hublus glauca, 
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Branches virgately branched, hispid with long hairs in 
the vicinity o£ the inflorescence and also on the young 
branchleta Leaves (which are not known in the mature 
state) expanding after the flowers; young leaves oblong 
obovate, 15-25 mm. long, hirsute at the margin and on 
the petiole; apex rounded and mucronulate, deep green 
glabrous above, glaucous beneath and lepidote. Floral 
buds separated from the foliar buds small (4-5 mm.) 
glabrous. Flowers terminal, 3-5, loosely fasciculate ; 
pedicels 10-12 mm. long lepidote. Calyx 4 mm long 
with lanceolate obtuse lepidote lobes ciliate at the margin 
with fuscous hairs. Corolla yellow, 1 cm. long, 12 mm. 
wide, shortly and widely tubular with obovate cup-shaped 
lobes; stamens 8-10 included, tilaments lanate below. 
Ovary closely lepidote, longer than the glabrous style. 

Mt. iSila in the Mekong Valley, between the Mekong and 
the Salween. Soulie. 

The corolla is like that of Rh. Franch., 

but tlie calyx has a diflerent form, and tlje presence of 
hairs upon the brauche.s and upon the leaves and the 
precocity of the flowers in Rh, niekonyei^se, Franeh., 
distinguish well the two species. 

So much Franchet l.c. 

I add the following comments : — 

This species, imperfectly known, is a difficult one. 
Througli the kindness of M. Lecomte 1 have seen a speci- 
men of Soulie’s collecting under No. 1(H)4 from the locality 
of tlm type. I have mad(* a careful analysis of this 
specimen and And no character by which I can separate it 
from Rh. frivhocla(hi7n, Franeh. Without doubt they are 
the same species. In a note to his description of Rh, 
niekoiiijense, Franchet compares his species with Rh. 
bvachyanthum, Franeh., and from that species Soulit^'s 
plant is efitsily diagnosed on the lines marked out by 
Franchet. But it is remarkable that Franchet says 

lepidota ; gemmae florales at foliacoii» bcjunctae, parvae (4-5 mm.), 
glabrae ; flores tenmnales laxe fasciculatae, circiier 3 - 5 , liiteae ; ]>edmi- 
CLili 10 12 mm. lepidoti ; calyx 4 mm., loliib lanceolatis, obtusis, lepidotie, 
margine pilis fuecis cihatis ; corolla I cent loiiga, 12 mm. lata, breviter 
el late tubuloba, lobis obovatis, poculifoimibuh ; stamina 8-10, iiirlusa, 
filament is inf erne lanatis ; ovarium crebre lepidotum, ^tylo glabro 
longiuB. 



TKANSACTIONS OP THE 


84 


[Sfiss. LXXX 


nothing about Rh. trichocladum, Franch., as an ally of 
Rfi, mekongenae, Franch. 

In 1906 I endeavoured to match Forrest’s specimen No. 
698 — this is the same as Moubeig No 7 in Kew Herbarium : 
so like are they they might have been plucked from the 
same bush — with specimens named by Franchet in the 
Paris Herbarium, and found the match in a specimen named 
Rh. viekongensey Franch., without entering into a critical 
investigation of distinction from RIl trichorladum, Franch. 
Now having good material of Rh. frichorladtcm, Franch., 
both dried and living specimens of Forrest’s and dried ones 
of Monbeig’s plants, I am satisfied that they do not differ 
from RIl trichocladum, Franch. This adds, I think, to the 
evidence pointing towards the identity of RIl mekongense, 
Franch., with Rh. trlvhoehtdvm, Franch. 

Turning now to the words of the technical description of 
the two species Rh. Franch., and i?/i. mekoii- 

gensCy Franch. (the adult leaves of Rh. mekongenae, Franch., 
are unknown), the only characters available for distinction 
are : — 

a. The corolla cup-shaped, I cm. long in Rh. mrkon- 
gensCy Franch.; rotate and 2 cm. long in Rh. 
trichocliuhfmy Franch. 

h. The ovary longer than the style in Rh. mekongense, 
Franch. ; shorter in Rh. frichocladutny Franch. 

Short corollas occur, however, in Rh. irichocladiiitiy Franch., 
and its rotateness is often hardly marked — easily merging 
into cup-shaped. 

As to the relative length of the ovary and style Franchet 
writes, “ ovarium crebre lepidotum, stylo glabro longius.” 
This would be an unusual character in this series of 
Rhododendrons — though it is met with in the Lapponicum 
group and in the Anthopogon group— and 1 suspect a 
misprint : perhaps we should read, stylo glabro longis- 
simo.” The character named by Franchet does not appear 
in Souli^’s specimen No. 1004. 

What I have said about its relationship with Rh. iricho- 
claduniy Franch., does not end my difficulty over Rh. 
mekongenae y Franch. Kingdon Ward collected in the Ka- 
gwr-pw glacier valley, which is near Atuntsu, a pretty 
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yellow-flowered species which now bears the name Rh, 
rtielinanthum, Balf. f. et Ward. The locality is not far 
from Mt. Sila, where Soulit5 obtained RL naekongense, 
Franch., and I have tried to see in Ward s plant Franchet’s 
species. The characters of Rh, meliiianthnm, Balf. f. et 
Ward, are quite delinite, separating it readily from Rh. 
irichocladiim, Franch., and its short calyx, longer pedicels 
and long projecting style do not fit in with Franchet's 
description of Rh. viekonyeiw^ Franch. 

Until more material is available must leave the 
question where it stands. 

Rhododendron melinanthum. Balf. f. et Ward.^ Sp. nov. 

A bushy shrub, 6-8 ft. high, with slender scarcely twiggy 
branches and leaves deciduous after one season. Branchlets 
of the year are about 1 mm. in diain., clad with long setae 

1 Ehododendron 'nHlinanthum^ Balf. f. (*t Ward.— Frutex circ. 2-2*5 m. 
alius tenuiranio^us vix virgatus. Raiuiili liornotini cm*. 1 miu.diain.pilis 
seliforniibiis jduH miuusve praediti et sqiianinlis peltatis rufis perpaiicis 
interi!iixti.s obsili aiiiioliiii glabri albidi. Alabastra ovoidea parvula 
calapliyllis externis ovali." spadiceis circ. 1 lum. longis glabris intermediis 
spadicois oblougis (urc. 7 nim. longis acutis vtd obiusis vel subtrun- 
catulis oxtus lepulotus iuteriiis aubiueiiibranacejs vel subfoliareis lepi- 
dotis. Folia parva brevi’^siiiie petiolala ad 4*5 cm. longa ; lamina 
aiiguste oliovata vel uhlaiiceolata eirc. 4 cm. longa 1*5 cm. lata chartacea 
apice snbrotundo-obtn.s'i minute nuicrt>iiulata margiiie plana basi 
cuueata supra laete viridis cojiU media teinn minutisMine jmberula 
venulia dehcatis utiinsecu'^ ad 6 ultiiuisijue (siccitate) leviter 

elevatis iibi(jnc minutissime gramibcia subtiis glauca papillis epider- 
niici'j cenfons obtecta lejudota 8(piamulis ]»eltatis luacqiialibiis integro- 
marginatis ci)nRj)ersis ejnlosa vel margine et nagiua inferxore pihs 
setiforinibus spaiNi5»«^imis praedita (piveutute hirsuta). IiifloreK'eutia 
termiiialis iimbellata ideninnpie 4-flf»ra. Flores ]»lus minusve praecoecs. 
Bracteae mox deciduae (non visae). Pedicelli circ. 1*5 cm. longi teuue*'' 
stricti Sparse lepidoti iiunc etiam pihs longis hirsuti. Calyx parvulus 
lobi.s .5 ovatis v(d deltoideis ful 2 mm. longis glaberrimis vel lepidotia 
^arla^ilm‘ pilis panels fimbriatia. Corolla lutea e->tu^ sjiarsim lejiidota 
epilovSii breviter cumpauulaia vel subjKHubformis ciic. 2 cm. longa 
tubo 1 cm. longo iiitus pubenilo hmbi anqiliati lobih .5 rotundatis 
circ. 1 cm. latih. Stamina 10 inaeipialia corolla breviora filamentis 
paucia posterioribus fere ad apicera albo-villosis caeteris basin versus 
J)ul*eruli8. Ovarium angu^te ovoideum circ. 5 inni. longum dens<* 
lepidotum ; stylus ultra corollani exsertus ad 2 cm. loiigus glaberrimus ; 
stigma lobulatiim. 

Species burmanica ex affiniUite lih. tnvhifchtdi^ Franch. et Rh, mekoi- 
(jensis, Franch. ab hoc pilis lanatis non hiqiidis, pcdicellis longionbus, 
ovario angustiore, stylo corollani superante, ab illo fuliis longioribus 
angustioribus pagina superiore hand strigo^o-pubenilainferioreglauciore 
papillis ceriferis longioribus, pedicellis dnplo longioribus, calycis lobis 
parvis baud hirsntis, corolla iiaud rotala, .stylo duplo longiore longc 
exserto. 
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and a few peltate reddisli scales ; the whitish one-year-old 
branches have neither hairs nor scales. Leaf buds are 
small and ovoid, covered by chestnut-brown oblong pointed 
or blunt scale-leaves, which are more or less lepidote on 
the outside. Leaves small, very shortly stalked, at most 
4*5 cm. long ; blade narrowly obovate or oblanceolate, at 
most 4 cm. long and 1 *5 cm. broad, thin, papery, blunt some- 
what rounded at tlie apex, minutely mucronulate with a 
flat margin and cuneate base, briglit green on the upper 
surface without hairs except for a few minute ones over 
the midrib (wliich is slender and slightly prominent, as are 
the primary veins, which are about 6 on each side, atwl also 
the ultimate branches of the venation at least in the* dried 
state), on the under side showing a glaucous wax bloom 
not very white and le>pidoie with discontiguous peltate un- 
equal superficial scales which have an eiitire fringe . the 
whole leaf devoid of setae except jjerhaps for a few on the 
margin and under surface, the remains of a dense* covering 
in youth. Inflorescence a terminal umbel of about 4 
flowers, which expand before the leaves. Bracts falling off 
early. Pedicels about 1*5 cm. long, stiff, slender, and spar- 
ingly lepidote, occasionally setulose also. Calyx small with 
5 ovate or deltoid lobes about 2 mm. long, without hairs (U* 
scales or rarely with a tew. Corolla yellow, sjiaringly 
lepidote outside but without liairs there, about 2 cm. long, 
shortly campanulate or somewhat cu})-shaped, expanding 
into a spreading limb with a tube 1 cm. long, puberulous 
inside and 5 rounded lobes each about I cm. broad. 
Stamens 10 unecjual, shorter than the corolla with large 
ovoid anthers and the posterioi filaments densely girt with 
white hairs about the middle and just above the o\ ary, the 
other stamens being shortly piibenilous near the base only. 
Ovary ovoid, about 5 mm. long, densely lepidobi ; style 
longer than corolla, about 2 cm long, quite glabrous and 
slightly declinate, stigma lobulate. 

E. Upper Burma: — Ka-gwr-pw glacier valley. Abies 
forest. Alt. 12,000-14,000 ft. Kingdon Ward. No. 40G, 
June 1913. Flowers large yellow. Bushy shrub o€ G-8 ft. 

A bright-flowered species which should be worthy of 
cultivation. It is easily distinguislied from tricho- 
cladum, Franch., by its larger adult leaves withojut hairs 
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on the upper surface, by the more glaucous tint of the 
under surface of the leaf where the epidermal papillae are 
longer, by the flower pedicels nearly twice as long, by its 
small calyx, which is not hirsute, and by the much longer 
exserted style. Of its relations to Rh, mckongensey Franch., 
I have written under that species. 

RhodiKlendron xanthinuiriy Balf. f. et W. W. Sra.^ Sp. 
nov. 

Small shrub about 1*5 meters high, with short twisted 
branches and leaves deciduous after one season. Branch- 
lets of the 3"ear clad with twisted long interlocking hairs 
and also sparingly Icpidote : one-year-old branches grey 
and without liairs or scales. Leaf buds small* oblong ovoid, 
the bud scales all shortly ciliate at the apex and the inner 
lepidote on the back. Leav^es at most 8 cm. long, appearing 
after the flowers; blade thin papery, at most about 2*7 cm. 
long and 7 mm. wide, oblong or narrowly obovate obtuse 
or somewhat rounded or even acute at the apex with a flat 

* Uhitilodewlrttii .lanihintnUy Balf. f. cl W. W. Siii - Fruticulus ad 
15 dm. altu.s tijrtuo.^e br(^viwr(|uc raimisu^. Ramuli liomotini pili> 
lau ili& (If use ve^titi sjiarsinKjUf Ic pidoti anuotini glatri gnsei. Alabastra 
parva oldcjiigo-ovoidea caUjihyllis bruiinciN cxtenoribim subrotundatia 
apice bre viter ciliatis intcrioribus ()]>l(mgi.s «>btuMs circ. 6 mm. lougi.'» 
fxtu.s plus minusve lej»idutiJ> apice cihatis. Fuliu post (lores evoluta ad 
3 cm. loiiga ; lamina tenuis chartacca circ. 2 7 cm. loiiga 7 mm. lata 
oblouga Vfl aiiguste oboviita ,'i}»ic»» obtusa luiuc subrotuiidata nunc 
Mibacuta margiue plana basi cuiieata >u]»ra sordide viridis subtus 
j^mllidior utmupu^ juveiilute pilis laiialis fii^cis R(|uamuhs(pie super- 
bcialibus pfltali'* iiitegro-limbnalis lutescentibiis di*'< onliguis subtus 
dcii^iub obtecla iiiatuntHte supra julis .s([uamulisfpu‘ paucis sparsa nunc 
omiiiuo glabra infra Peinper lepidota sed c<»>U media basi excepta fere 
cpilowi veiiarum reticulo ])urpurascente: petioliis ad 4 mm. longus dense 
lauatu.s ft plus minu.svc Icpidoius. Flores iii iimbellaiu terininalem 
circ. 3-lioram di^JK)siti praecoces ; bracleaf non visae ; pedicelh circ. 
1 *3 cm. longi laiiati et lepidoti sujieriio ni calycem lauato-barbatum 
expaiisi. &ahx pilm lanatis occultus lobis 5 circ. 2 mm. longis. 
Corolla liitea circ 2 cm. longa anguste campanulata extus pilis lanatis 
plus nunusvc obtecta ot lej)idota, tubo circ. 1 cm. longo intus pube.scente, 
fiinbi ampliati lobis 5 rotundatis circ. I cm. diaiii. integris patentibus. 
Stamina 10 corolla breviora tilameiitis posterionbus medium versus 
albo-villosis os corollinum o])]>lctentibii.‘» antenoribus basin versus plus 
minusve pube8ceutibu«. Ovarium ovoidemn circ. 3 mm. longum 
lepidotum et pilis lanatis ad ajucem praecipue plus minusve obtectum; 
stylus circ. 8 miu. longus stamina subaetiuans declinatus glaber; stigma 
lobulatum. 

Siiecies yuunanensis Rh. trichocladoy Franch. j^rsimilis ramulis 
brevibus subintricatis liaud virgatis, foliis angustiovibus, calyce lanato 
barbato, corolla extus pilis lanatis obtecta differ!. 



88 


TRANSACTIONS OF THE 


SSS. LXXX 


margin and cuneate base, dull green above, paler beneatli 
but without marked glaucous bloom, when young clad on 
both aides, but more densely below, with long intricate pale 
brownish hairs and also lepidote with pale shining super- 
ficial discontiguous scales ; older leaves have lost more or 
less the hairs and scales from the upper side and are 
lepidote below with some hairs on the base of the midrib 
and covering the petiole — the midrib and primary veins and 
the veinlets tend to become a dark red colour and are not 
prominent ; petiole, at most 4 mm. long, is densely coated 
with long intricate hairs and more or less lepidote. The 
flowers are grouped in terminal umbels of about 3 flowers 
and are precocious. Bracts are soon deciduous Pedicels 
are at most 1*3 cm. long with hairs and scales, and ex])and 
into the calyx, which is so densely bearded its surface is 
hidden. Calyx lobes 5. Corolla yellow, about 2 cm. long, 
narrowl}’' campanulate lepidote outside and pilose . the tube 
is about 1 cm. long and is pubescent inside, the ample limb 
has 5 rounded spreading entire lobes about I cm. in diameter. 
The stamens are 10 shorter than the corolla wiili large 
ovoid anthers, and tlie filaments of the ])Osterior stamens 
whitely villous about the middle, filling up the mouth of 
the corolla above tlic ovary, the others are puberuloiis at 
the base. The ovoid ovary, about 3 mm. long, is J(‘pidote 
and also bears long twisted hairs, espi^eially at the top; 
style more or less d(‘clinate is about 8 mm. long and (juite 
glabrous; stigma lobuldte. 

Yunnan: — hhweli-Salweeii divide. Lat. 25' 30' N. 
Alt. 10,000 ft. Shru]> of 2-4 ft. Flowers precocious, 
canary-yellow. Open stony slopes on the margins of 
thickets. G. Forrest. No. 12 000. June 1013. 

This species is without doubt the representative on the 
Sliweli-Salween divide of Rh tnchochulnm, Franch., which 
is spread over the Tali Kange. Tlie Sliweli-Salween plant 
difters from JUi, trirkocladum, Franch., in habit. It forms 
a somewhat intricately branched small shrub wanting the 
stouter virgate twigs of Rh, trirhorladviny Franch, Then 
the hair indumentum here is always lanate in type, not 
hispid. Further, the calyx has a dense board of Imirs 
coating it, and the corolla has hairs on the outside in 
addition to scales. 
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New Garden Dbacocephalums from China. By 
W. W. Smith, M.A., and George Forrest. 

(Read 13th Apiil 1916.) 

During the last two years further botanical material has 
been obtained in the rich alpine regions of North-West 
Yunnan, and amongst this material (as yet but inadequately 
examined) are certain interesting new Dracocephalums 
with piiinatitid loaves, some of whicli are already in culti- 
vation and will prove of undoubted horticultural value. 
Previous to the discovery of these, only one pinnatifid- 
hMved memb<n‘ of this genus was recognised as being 
Chinese — Ih Maxim., — and in the recently 

published Key to the Labiatae of China (S. T. Dunn, B.A., 
RLS., in Notes R.H.O. Edin., vi, 127) that {species is 
s<‘parated from its (^hinese alli(‘S by its pinnatifid leaves. 
Moreover, all the Kansu, Szechuen. and Yunnan sheets 
with such leav(\s are referred to that spc^cies We have 
previously ac(juiosccd in this arrangement, which we saw 
no good reason to dispute, suppoited too as it was by both 
Professor Diels and Mr. Dunn, nutliorities on the Flora of 
China of the Inghest standing. But further experience in 
tlie field and acquaintance with the plants under cultiva- 
tion have force<l us to the conclusion that D. UuHjoticnm 
is an aggregation of \ery distinct plants which in gardens 
would b(‘ looked upon as meriting delinite specific names. 
As regards tlie Yuiintin species of tlie group, observation 
in tlie field with tlie discovery of new allies strongly 
supports this conclusion. Carden experience of the newer 
plants points in the .same direction. 

It was the discovery of 1), J*^(thelh(e (described by one of 
us in Notes R.B,U. Edin., viii, 211) wliich first suggested 
the possibility of a series of closely allied species of the 
/>. tuvgvfivinn type. This very beautiful species was 
found on the Chuugtion plateau, and is now in cultivation. 
It possesses leaves almost identical with those of 11 tan- 
(jnticiiviyhxxt its inagnihcont flowers have distinct characters 
of their own. Then followed a small-flowered species 
which is described below as i). pvophiqn am ; in habit and 
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margin and cuneate base, dull green above, paler beneath 
but without marked glaucous bloom, when young clad on 
both sides, but more densely below, with long intricate pale 
brownish hairs and also lepidote with pale shining super- 
ficial discontiguous scales ; older leaves have lost more or 
less the hairs and scales from the upper side and are 
lepidote below with some hairs on the base of the midrib 
and covering the petiole — the midrib and primary veins and 
the veinlets tend to become a dark red colour and are not 
prominent ; petiole, at most 4 mm. long, is densely coated 
with long intricate hairs and more or less lepidote. The 
flowers are grouped in terminal umbels of about 3 flowers 
and are precocious. Bracts are soon deciduous. Pedicels 
are at most 1*3 cm. long with hairs and scales, and (‘xpand 
into the calyx, which is so densely bearded its surface is 
hidden. Calyx lobes 5. Corolla yellow, about 2 cm. long, 
narrowly campanulate lepidote outside and pilose , the tube 
is about 1 cm. long and is pubescent inside, the ample limb 
has 5 rounded spreading entire lobes about 1 cm. in diameter. 
The stamens are 10 shorter than the corolla with large 
ovoid authors, and the filaments of tlie posterior stamens 
whitely villous about the middle, filling up the mouth of 
the corolla above the ovary, the otheis ar(' puberulous at 
the base. The ovoitl ovary, about 3 mm. long, is lepidote 
and also bears long twisted hairs, e.specially at the top ; 
style more or less declinate is about 8 mm. long and quite 
glabrous; stigma lobulate. 

Yunnan: — Shweli-Salween divide. Lat. 25" 30' N. 
Alt, 10,000 ft. Shrub of 2-4 ft. Flowers precocious, 
canary -yellow. Open stony slopes on the margins of 
thickets. G. Forrest. No. 12,000. June 1913. 

This species is without doubt the representative on the 
Shweli-Salween divide of RIt. Uvchochuht'tu, Franch., which 
is spread over the Tali Range. The 8hweli-Salweon plant 
difiers from Rh. trichocladum, Franch., in liabit. It forms 
a somewhat intricately branched small shrub wanting the 
stouter virgate twigs of Rh, iriehocladuin, Franch. Then 
the hair indumentum here is always lanate in type, not 
hispid. Further, the calyx has a dense beard of hairs 
coating it, and the corolla has hairs on the outside in 
addition to scales. 
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New Garden Dr acoceph alums from China. By 
W. W. Smith, M.A., and George Forrest. 

(Road 13th April 1916.) 

During the last two years further botanical material has 
bt^en obtained in the rich alpine regions of North-West 
Yunnan, and amongst this material (as yet but inadequately 
examined) are certain interesting new Dracocephalums 
with piiinatifid leaves, some of which are already in culti- 
vation and will prove of undoubted horticultural value. 
Previous to the discovery of these, only one pinnatifid- 
leaved member of this genus was recognised as being 
Chinese — 7). Jlaxim., — and in the recently 

published Key to the Labiatae of China (S. T. Dunn, B.A., 
F.L.S., in Notes R.B.G. Edin., vi, 127) that species is 
S(q>arated from its (Chinese allies by its pinnatifid leaves. 
Moreover, all the Kansu, Szechuen, and Yunnan sheets 
with such leaves are referred to that species. We have 
pn*viously acijuiesced in this arrangement, which we saw 
no good r(‘ason to dispute, supported too as it was by both 
Professor Diels and Mr, Dunn, authorities on the Flora of 
Cliina of (he high<‘st standing. But further experience in 
the field and acquaintance with the plants under cultiva- 
tion have forced us to the conclusion that I), itnif/aticinii 
is an aggr(*gation of ^ery distinct plants which in gardens 
would be looked upon as meriting detinite specific names. 
As regards the Yunnan species of tlie group, observation 
in the field with the discovery of n(‘W allies strongly 
supports this eonclusion. Garden experituice of the newer 
plants points in the same direction. 

It was the discovery of J), ItniJnllur (described by one of 
us in Notes R.B,G. Edin., viii, 211 ) which first suggested 
the possibility of a vseriea of closely allied species of the 
D. Utngiitiviun type. This very beautiful species was 
found on the Chungtien plateau, and is now in cultivation. 
It possesses leaves almost identical with those of J), tan- 
gut idem, but its magnificent flowers have distinct characters 
of their own. Then followed a small-flowered species 
Mrhich is described below as D. prop! nqunm ; in habit and 
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inflorescence it is further removed from the Kansu plant 
of Przewalski (type of D. tmigiiticum) than is the Yunnan 
plant cultivated in this country under D. tangnticnin. It 
is in cultivation, and its behaviour there is all in favour of 
its specific distinctness ; in the form of the leaves and in 
the structure of the flower its tavguticnvi affinity is 
undoubted, yet no observer at first sight would imagine 
them to be even closely related. This dissimilarity led us 
then to doubt the correctness of the view which associated 
the Yunnan “ D. iainj lift cum'' with the typical Kansu 
plant. The Yunnan plant has a distinct habit which is 
definite even in the first year s growth ; its flowers are 
twice the size of those of the Kansu plant -worthy of note, 
although we would not attach much weight to that char- 
acter if it stood alone The plant ouglit to have a dis- 
tinguishing name, and as on its fir.Ht appearance in the 
Koyal Botanic flarden as a cultivat(‘(l plant it bore for a 
while the name 1). Fonrsiii, wo })rop()se to restore that 
appellation. A diagnosis is gi\cn below. 

Another plant of the seri(‘s is found on tlie Tali 
Range, more closely allied, in our opinion, than any of 
the others to the Kansu I), languiictim. It is described 
below as D. ta! tense. Its area of distribution is in the 
Mekong basin, separated by a long and very high mountain 
range from the liabitats of the oUkt Yunnan species. 
Of these I), Isdltellae and 1), pritpt ttguain appear lo be 
confined to the Chungtien plateau: />. Forrest ii, at its 
optimum in the Lichiaiig Range, lias outliers on the same 
plateau. 

In our view then there are five species of this section 
with pinnatifid leaves known from China. Two have 
very large flowers, D. IsaMlite, I), Forrest ii , iA iangiUicuiti, 
flowers of moderate size; 1). propi tKfWuin, 1), tolieuse, 
flowers decidedly smaller than those of the other species. 
In the Royal Botanic (iarden during 1915 three of these 
were in flower — 1), Forrest ii, D. Isohellae, D, propinquum : 
the differences between them are manifest both in the 
early and in the late stages of development. 


Dracocephahim Forrest ii, W. W. Sin. Sp. nov. 

Species valde affinis /). fniigntico, Maxim, sed habitu, 
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infloresccntia vix interrupta potius densissima, verticillastris 
paucifloris, calycibus iiiajoribus divergit. 

Herba pereiiiiis 15-50 cm. alta caulibus gracilibus 
siinplicibus vel ramosis dense foliatis plus minusve albo- 
villosulis internodis ±1 cm. longis. Folia 2-3-jugo- 
pinnatisecta vel 3-partita segmentis linearibus usque ad 
2 cm. longis 1 mm. latis acutiusculis revolutis supra glabris 
nitentibus infra praesertim in costam albo-villosulis; folia 
in cullura aeque revoluta, nonnunrjuam subplana. Verti- 
cillastri saepiiis 2-4-rtori numerosi 10-30, apice fere ad 
basiiii caulis orientes approxiinati inilorescentiam densam 
spicifonnem bracteis iiiagnis et calycibus purpureis ornatam 
formantes. Hracteae fr)liis subsimiles subae({uales ; brac- 
teolae subulatae vel lineares calyce multo breviores ; 
pedieelli 1-3 mm. longi. ("alyx cm. longus anguste 
tubulosus dense albo-villosulus purpurascens : dentes 
±7 mm. longi anguste lanceolati siibsjmiescentes superi- 
ores paulo majoivs. Corolla ±3 cm. longa saturate 
pnrpuroo-eoerulea extus densius intus Ino illic albo- 
villosula ; tubus basi 2 mm. latus superne ventricoso- 
ampliatus 5-0 mm. latus. labium superum obovatum 
galeatum 5-0 mm. longum emarginatum : labium inferum 
patens ±1 cm longum lobo medio renil'ormi circ. 5 mm. 
lato lobis lateralibus subrotundatis multo minoribus. 
Stamina e tiibo exserta tilamentis longiuscule albo-villosis 
antheris glaluds. Nuculae circ. 3 mm. longae trigono- 
(jblongae compressiusculae minute papillosae glabrae nigrae. 

DrucocrpJiahiin iaiKjnticum. Diels vix Maxim, in Notes 
Roy. Rot. (Jard. Edin., vii (J9I2), p]>. 45, 187 : Dunn, 
ibid., vi (1915), 108. 

“ Flowers deep blue. ( )n dry gras.sy banks on the 
Chungtien plateau between descent of Niu Chang Pass 
and Hsia Chung Turn, Yunnan. Alt. 12,000-13,000 feet. 
Sept. 19u4.'* (x. Forrest, No. 005. 

‘ Plant of 12-10 inches. Flowers deep blue. Whole plant 
aromatic. Open dry situations amongst scrub on the eastern 
flank of the Lichiang Range, N.W. Yunnan. Lat. 27 25' N. 
Alt. 11,000 ft. Sept 1900." C. Forre.st, No. 3033. 

Plant of 0-10 inches. Flowers deep purplish-blue. 
Stony mountain meadows on the eastern flank of the 
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Lichiang Range. Lat. 27° 30' N. Alt. 11,000-12,000 ft. 
Aug. 1910.’* G. Forrest, No. 6490. 

Also Nos. 604, 11,297 from the Chungtien plateau, and 
No. 10,978 from the Lichiang Range. 

Drcfcocephalum propinquum, W. W. Sm. Sp. nov. 

Species affinis D. tanqufico, Maxim, sed habitu ramose 
verticillastris paucifloris floribus multo minoribus inter 
alia diftert. 

Herba perennis 30-45 cm. alta caulibus gracilibus basi 
ad apicom ramosis plus ininusve albo-villosulis internodis 
2-3 cm. longia. Folia variabilia, juvenilia saepe siinplicia 
linearia circ. 1*5 cm. longa, sieiiiora 2-3"jugo-pinnati8ecta 
vel 3-partita segmentis linearibus 1 mm. latis a(»utiusculis 
revolutis supra glala-i.s iiiteiitibus infra praesertim in 
costam albo-villosulis ; folia in eultura saepe plana 2 mm. 
lata. Verticillastri 1-2-flori, rarius 3-4-(lori, in suprema 
parte caulis orientes satis remoti infloroscentiam sjiieiformem 
circ. 15 cm. longaiii formantes ; rami ae(jue lloribundi. 
Bracteae foliis subsimiles minorob. simplices 1 incares vel 
triparti tae ; bracteolae subulatae vel liu(‘ares ealyce multo 
breviores ; pedicelli ±1 mm. longi. Calyx 6-8 mm. longus 
anguste tubulo.sus all) 0 -villosnliis purpurascens ; dentes 
2-3 mm. longi lineari-lanceolati subspinescentes superiores 
paulo majores. Corolla 13-14 mm. longa violaeeo-pnrpurea 
extus sparse albo-villosiila ; tubus basi J mm. latus superne 
ventricoso-ampliatus 3-4 mm. latus ; labium HU})erum 
obovatuin galeatum 3-4 mm. longum emarginatum ; labium 
inferum patens circ. 5 mm. longum IoIk) medio reniformi 
5 mm. lato emargihato lobis lateral i bus subrotundatis 
multo minoribus. Stamina e tubo exserta filameiitis 
spar.se vil]o.sis antheris glabris. Nuculae circ, 3 mm. 
longao trigono-oblongae compressiusculae minute papillosao 
glabrae nigrae. 

“Plant of 12-18 inche.s. Flowers soft violet purple. 
Open stony pasture on the mountains in the N.E. of the 
Yangtze bend, Yunnan, West China. Lat. 27'’ 45' N. 
Alt. 10,000 ft. Sept. 1913.” G. Forrest, No. 11,195. 

Also cultivated in Royal Botanic Garden, Edinburgh, 
from seed presented by J, C. Williams, Esq,, Caerhays 
Castle, Cornwall. 
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Dracocepludum talicnae, G. Forrest. Sp. nov. 

Species valde affinis D. tangutieo, Maxim, a quo habitu 
diverse, caulibus supra ramosis paucifioris, verticillastris 
1-2-floris regioiie foliata baud discretis eacumque ± inter- 
mixtis inter alia recedit. 

Herba pereimis 45-60 cm. alt a caulibus gracilibus infra 
simplicibus supra medium ramosis rarnulis ascendentibus 
bene foliatis paucifioris. Folia 2-3-jugo-piiinatisecta seg- 
mentis linearibus usque ad 2*5 cm. longis 1 mm. latis acutis 
revolutis supra glabris subnitentibus infra ad coatam 
prominentem albo-villosLs. Verticillasti'i saepius 1-2-fiori 
pauci vulgo 4-5 inflorescentiam laxam spicifonnem (terrain- 
alem sed una cum regione foliata intermixtarn) baud con- 
spicuam formantes. Bracteae foliis simillirnae: pedicelli 
fere nulli. Calyx d=l*2 cm. longus tubulosus mediocriter 
albo-villosulus viridis vel supra purpurascens ; dentes 
3-4 mm. longi triangulari-lanceolati subspinescentes. 
Corolla ±2 cm, longa saturate purpurea extus dense 
intus sparse albo-villosa ; tubus supra ventricoso-ampliatus, 
labium superurn circ. 3 min. longum emarginatum, inferum 
circ. 5 mm. longum lobo medio reniformi. Stamina e 
tulK) exserta filarnentis albo-villosis. Nuculae maturae 
desunt. 

“ Plant of lA-2 ft. Flowers deep soft purple, open dry 
situations amongst pine scrub and on ledges of clifis on tbe 
western flank of the Tali llange, Yunnan. Lat 25° 40' N. 
Alt. 10,000 ft. Aug. 1913.” G. Forrest, Xo 11,524. 

This species ditiers much less from tbe Kansu plant than 
tbe allied species do. 


Note on Pahas\hinua, a New Genus of Oleaceae. 

By W. W. Smith, M.A. 

(Read 10th Febiuai} 1916 

In 1886 Franchet described under Syrh^ga senipervirens 
a peculiar Yunnan plant and found it necessary to extend 
the scope of the genus Syringa for tlie accommodation of 
his new species. This he did by making a new section 
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Sarcocarpiov, of which Syringa semper virenSy Franch., is 
the sole representative. Several characters of the new 
species accord ill with Syringa — the evergreen coriaceous 
foliage, the more or less fleshy mesocarp of the fruit, and 
the single wingless seed. The habit of the plant, moreover, 
does not suggest Syringa ; so little is it reminiscent of that 
genus that anyone unacquainted with the plant would com- 
])are it with LIgustrum and its allies in his first attempt 
at identification. These difliculties have already been 
noted by Schneider in his Illustriertes Handbuch der Laub> 
holzkunde, vol. ii, p. 771, from which I quote his apt note : — 
‘‘Die S. semj^errircns, Franchet, in Hull. Soc. Linn. Paris, 
i, 613, 1886, aus Yunnan, mit immergruneii B. und stein- 
fruchtartiger Fr. mit etwas flcisehigem ]\I(‘socarp und 
ungeflugelten Samen kcniie icli nur aus einom Bl.- 
Exemplar, das viel melir einom Ligui^trum als einer 
Syringa gleicht. Franchet begrnndete auf diese Art seine 
Sekt. Saycovarp)io)i. Meiner Aleinung nacli handelt es 
sich hier wohl um cine neue Gattung, doch konnte ieh die 
Fr. noch nicht untersuchen.” 

The resemblance to the genus Lign^tra ni is well illus- 
trated by the marked similarity in habit and leaves to 
Lignsiriun coriacenm, Carr., an excelltmt figure of which 
is given in Bot. Mag, tab. 7519. The native country of 
tliis latter plant is not definitely known — it is possibly 
Japan; by many good autliorities the plant is considered 
merely a growth form of L. japon^nnn, Thunb., which has 
arisen in Japanese gardens However that may be, the 
resemblance is so close that Mr. (h^orge Forrest (collector of 
the sheets quoted below) was at first sight inclined to 
believe that plants of the latter growing in the Royal 
Botanic Garden, Edinburgh, ^vere the same as the Yunnan 
plant known to him. The fruits, how(wer, of the two plants 
are (j[uite distinct, that of L. cori(ir(nm being a globose 
berry, the size of a small pea, that of the Yunnan plant 
oblong and dehiscing from the apex. 

The plant is then somewhat awkw^ardly placed in Syringa ^ 
although nearly allied ; i ts dehiscent fruit separates it readily 
from Ligmtrum and other members of the Olein eae, I 
suggest as the generic name Farasyri uga, Franchet’s 
sectional name would be appropriate, but that name, with 
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a slightly different suffix, is, as Franchet himself points out, 
a synonym of Kads'n/ra, 

Parasyringa, W. W. Sm, Genus novum. 

Calyx cupuliformis dentibus 4 brevissimis praeditus. 
Corolla tubulosa tubo calycem 2-e3-p]o superante, lobis 
4 calyci subaequilongis iriduplicato-valvatis. Stamina 2 
supra medium tubum affixa filamentis antlieras aequan- 
tibus; antherae oblongae paululo exsortae medio dorso 
insertae. Ovarium 2-loculare; stylus ovario subduplo 
longior, stigmate breviter bifido ; ovula in (|uoque 'loculo 
2 ab apice loeuli pendula. Drupa oblonga subteres meso- 
earpio toiuii loculis inaecpialibus aliero casso altero aboriu 
luonospermo, apice dehiscens. Semen solitarium pendulum 
baud compressum exalatmn ; albumen cariiosuin ; cotyle- 
doncs planae radicula brevi supera Fruticulus glabcr. 
Folia 02 )posita integra coriacea persisientia. Flores in 
paniculas terminales densas dispositi. Species unica 
yuiinauonsis. 

Parasijriiiga seinjicrvirenSy W. W. Sm. C\)uib. nov. 
Hyringa semper rireiis, Franch., in Bull. Soe. Linn. Paris, i 
(1880), 018 ; HemsL, in Journ. Linn Soe., xxvi (1889), 
84, Diels, in Notes R. B. G. Edin., vii (1912), 110, 
149, 257 ; Schneider, Handb. Laubholz , ii (191 1 ), 771. 

As the original d(‘Scription of the species is not in a 
readily accessible publication, I reproduce below F)-ai» chefs 
diagnosis : — 

Si‘ctio: Snrcoatrplo'ii (Sarcocarpooi Bl. est Kadsarat 
synon.). — Fructus drupaceus, mesocarpio rupto loculicide 
dehiscens; loculis valde inaequalibus : aliero casso, ovulis 
abortientibus ; altero rite evoluto, abortu monospermo . 
semen oblongum, vix compressum, exalatum, incurvum 
Frutex sempervirens, foliis coriaceis. Species hucus(|U(‘ 
cognita unica, infra descripta. 

Syringa (f^arcocarpion) sempervirens, sp. nov. — Frutex 
bimetralis, ex toto glabcr, ramosus, ramis, hornotinis 
angulatis, lenticellosis ; folia breviter petiolata, limbo 
(1~1| poll, longo) rigide coriaceo, late ovato vel sub- 
orbiculato, integerrimo, margine revoluto; cymae pauci- 
florae, socusramos patentes paniculam terrainalem pyramid- 
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atam efficientes; pedicelli inaequilongi (2-4 mill.), crassi; 
calyx cupuliformis obsolete crenatus ; corolla alba tubulosa, 
tubo breviuaculo (6-8 mill.) calyce subtriplo loDgiore, lobis 
demuin reflexis, crassis, subobtusis; stamina circiter e 
medio tubi orta, antheria medio dorso insertis, oblongo- 
linearibus, corollam subaequantibus ; stylus apice breviter 
bifidus; capsula drupacea, sub maturitate caerulescens, 
ovata, 12-15 mill, longa, semen unicuin f ovens. 

Yun-nan, in montibus supra Tapintze, alt. 2500 in., legit 
Delavay. 

The following sheets of the species are in the Herbarium 
of the Royal Botanic (larden, Edinburgh : — 

Dwarf shrub of 1-2 ft. Flowers creamy-yellow, fra- 
grant. Dry shady situations on the margins of pine 
forests on the eastern flank of the Lichiang Range, 
Yunnan Lat 27° 80' N. Alt. 12,000 ft. July 1910.’’ 
O. Forrest, No. G197. 

“ Evergreen shrub of 4-6 ft. Flowers immature, pro- 
bably yellowish-white. In open shrub on the descent to 
the Yangtze from the eastern boundary of the Lichiang 
valley. Lat. 27® 15 N. Alt. 9000-10,000 ft. June 1918.” 
G. Forrest, No. 10,124. 

“ Evergreen shrub of 6-9 ft. Foliage coriaceous. Flowers 
pale creamy-yellow, fragrant. Oj^en scrub and in thickets 
in the mountains in the N.E. of the Yangtze bend, Yunnan. 
Lat. 27° 45'. Alt 8000-9000 ft. Aug. 1918” G. Forrest, 
No. 10,785. 

“ Shrub of 3-5 ft. In fruit. Open situations amongst 
scrub on the Yung-pe mountains, Yunnan Lat. 26° 45' N. 
Alt. 9000 ft. Sept. 1913.” G. Forrest, No 11,042. 

I should add that young plants grown from seed (Forrest, 
No. 11,042), the gift of J. C. Williams, Esq., Caerhays 
Castle, Cornwall, are now in the Royal Botanic Garden. 
If, however, the rate of growth corresponds to that of 
Ligu^trmn (^oriacewm, Carr, (which in habit it so closely 
resembles), it will be some conshlerable time before it 
reaches the flowering stage. 
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Rhododenbkon lacteum, Franch. By Professor 
Bayley Balfour, F.R.S. 

(Head 13th April 191 C.) 

Within the last few years there has flowered in cultiva- 
tion in Europe a beautiful Chinese Rhododendron bearing 
the name Rh, lacteum, Franch. It is one of the large- 
leaved plants of the genus, is hard}", and produces a big 
truss of white flowers blotched with crimson. It was dis- 
covered in Yunnan by the Abbe Delavay, and from seeds 
sent by him to the Jardin des Plantes, Paris, the plants 
now flowering have originated. The flrst record of its 
flowering in Britain was in 1910 in the garden of 
Mr. F. D. Godinan, South Lodge, Horsham. In France it 
flrst flowered with M. de Vilmorin at Verrieres le Buisson 
in 1912, the flowering plant being then twenty-two years 
old.^ Unfortunately the wrong name has got attached to 
the plant. It is not Rli. lacteum, Franch. ^ and the aim of 
this communication is to put right the nomenclature. 

In 1880'^ Franchet described under the name Rli. lacie^im, 
Franch. one of the fir.st of many new Rhododendrons found 
by the Abbe Delavay on the Alps of Yunnan. The de- 
scription runs : — 

“ Arbor. Folia crasse coriacea, ovato-elliptica, basi dis- 
tincte cordata, supra intense viridia glabra, subtus pube 
pallide rufescente obdueta, <|uasi tomentella, nervis utrin- 
secus 10-12. Flores 12-20 dense congest!, lactei, pedunculo 
elongato breviter rufo-lanuginoso ; calyx minimus, dentibus 
obsoletis, late triangulis; corolla pollicaris, e basi late 
campanulata, extus glaberrima, lobis 6 ; stamina 12, fila- 
mentis basi scabridis, ovarium breviter et dense rufo- 
tomentellum, stylo ex toto glaberrimo. 

“ Yunnan, in monte Koua-la-po silvas efliciens. (Delav^av, 
No. 1()4.) ’’ 

The full story on Delavay s ticket is : — “ No. 164. Arbre 

* See Mottet m Rev. Hort. (1912), 275 ; jd. iii Gard. Chron., Kov. 27, 
1915. In the Botanical Magazine (1911), t. 8372, there is an error in 
the statement that it flowerea with M. de "\'ilmorin in 1908. 

A short note stating this has appeared in the Gardeners’ Chronicle 
of March 25, 1916. 

® Franchet in Bull. Soc. Bot. France, xxxiii (1886), 231. 
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de 10 metres. Fleurs blanc de lait. Foret des liautes 
montagnes ; forme prescjuo a lui seul des forets au sommet 
de Koua-la-po (Hokin). 21 Mai 1884. Leg. ipse Delavay.” 

Ill 1887 ^ Franclict described under the name Ith, 
Idctettm, Franch. var. oitacrophyllum another of Delavay's 
Uhododendrons in the following terms ; — 

“ Folia ovato-oblonga, longe cuneiformia, usque ad 9 
]>oll. longe subius dense rufo-lauuginosa, llores usque 20-25 
glomerato-corymLosi, corolla 4-5 cent, longa, lactea cum 
maculis fuscis. 

“ Yunnan ad collem Yeii-tze-hay. Alt. 3200 m. ubi silvas 
elformat; 11. 23 maj. (l)elav. No. 2214).” 

Tlie full story on Delava^^s ticket is: — “No. 2214. 
Fleurs blanches avec uiie legere teinte lactee. Arbre de 8 
a 10 metres. Les forets au col de- Yen-tze-hay (Lankong) 
a 3200 m. d’alt. 31 Mai 188G. Legit Delavay.” 

I am under special obligation to M. Lecourte, Director of 
tlie Botanical Department in tlie Jardin des Plantes, Fails, 
for liaving given me tlie privilege of examining Franchet’s 
type specimens (Delavay s Nos. 104 and 2214) preserved at 
Paris, and from them I have transcribed above Delavay’s 
original tickets. In addition to these tyjie specimens M. 
Lecomte has been so good as to send me a third sheet of 
specimens collected by Delavay and named RIt. lacienm, 
Franch. on the sheet by Franchet. Delavay s ticket on 
this specimen reads: — “Rhododendron No. 2794. Fleur 
jaune soufre. Arbrisseau de 2 metres parmi les broussailles 
sur le Tsong-chan au-dessus de Tali a 4000 m. d alt. Le 
27 Juin 1887. Legit ipse J. M. Delavay.” This plant is 
certainly of the same species as Rh. lacteum, Franch., 
Delavay No. 1G4, 

In addition to these Paris specimens I have had for 
examination the collections made by Mr. Forrest in Yunnan 
during his several years of exploration and presented to 
the Royal Botanic Garden, Edinburgh, by Mr. A. K. Bulley 
and by Mr. J. C. Williams. Amongst tliese I find the 
following, which correspond with Delavay’s Nos. 214 and 
2794 and are Rh. lacteum, Franch. : — 

Yunnan. In and on the margins of pine forests on the 
eastern flank of the Tali Range. Lat. 25'’ 40' N. Alt, 

^ Francbet ni Bull. Soc. Bot. Fiance, xxxiv (1887), 280. 
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12,000 £t. Shrub of 15-25 ft. Flowers pale yellow. 
Forrest No. 4160. Aug. 1906 

Y unnau. Rhododendron forest. Eastern flank of the Tali 
Range. Lat. 25*^ 40' N. Alt. 12,000 ft. Tree of 20-30 ft 
Flowers pale yellow, fragrant Forrest No. 6778. Aug. 
1910. 

Yunnan. Rhododendron forests. Western flank of the 
Tali Range Lat. 25° 40' N. A shrub of J 5-25 ft. Alt. 
12,000 ft. Flowers pure canary yellow. Forrest No. 
11,575. June 19LS. 

And then there are the following specimens, which are 
certainly the same as Delavay’s No. 2214 and are therefore 
lih. lactcam, var. )nacropliyUuin. Franch. : — 

Yunnan. Above the pine belt on the Sung Kwei — Lang 
Rung divide. Lat. 26° N. Alt. 13,000-14,000 ft. Forrest 
No. 501. Dec. 1904 

Y unnan. Open situations in pine forests on the descent 
from the Sung Kwei pass to the Sung Kwei valley. Lat 
26^ 15' N Alt. 10,000-11,000 ft. Tree of 20-30 ft. 
Flowers white fleshy with a blotch of rich ciimson at base 
of corolla. Forrest No. 2159. April 1906. 

Careful examination of this material shows to me that 
the diflerences separating Jf//. lacteiun, var. Ttiacrophyllum, 
Franch. from Bh. larieuni, Francli. are more than varietal 
and that we have before us here two (^uite distinct species. 

Apart from many minor diflerences there are two 
characters by which Bh. larteuw, Franch. and Bh. lacfeum, 
\ar. inacropliylliim, FYanch can be readily distinguished 
one from the other. Those are : 

a. The indumentum of the under surface of the leaf : — 
Genuine student as he was of Rhododendrons, Franchet 
came to recognise the importance of the indumentum as a 
diagnostic mark within the genus, and as bearing upon the 
immediate subject of discussion here I quote from one of 
the pregnant notes which he usually attached to his 
diagnoses of species after the earlier ones. Writing of 
Rh. sanyuineum, Franch. he says: — “La couche crustac^e 
qubn observe a la face inferieure des feuilles de quelques 
Rhododendron n cst souvent que la strate inferieure d’un 
veritable tomentum ; mais dans le Bh. sanguiiieum ainsi 
que dans le Bh, lactvnm et quelques autres, Findument 
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laineux fait r^elloment defaut.’' This states a critical 
difference recognisable at sight betwixt Rli. lacfeum, 
Franch. and Uli, lacfeum, var. marroj>liyIlwm, Franch. 

The indumentum of Rh. lacfeum, Francli. forms a uniform 
smooth velvety dull fawn-coloured covering to the leaf 
under surface and when looked at closely shows prismatic 
scintillate points all over. It is composed of tufts of hair- 
cells. Each tuft has a veiy short base of attacliment the 
cells of which have a yellow-brown content. From tlie 
base spread out thin-walled unicellular branches, some four 
or five, of no great length. They are wide and* empty, 
somewhat vesicular, and colourless. These tufts are close 
set and their branches closely interlock. The walls of 
these cells give the prismatic reflections on the surface of 
the indumentum. Many tufts form one stratum of 
indumentum. 

In RIl lacteiwi, var. nKicrophjflluin, Franch. tlie indu- 
mentum of the under surface of the leaves jjroduces a 
hazel -brow'n covering which under moderate magnification 
— even to the unaided eye — appears to be coarsely pitted. 
It is not smooth and velvety but somewhat fluffy and does 
not show prismatic scintillations. It is composed of cup- 
shaped scales each with a definite many-celled stalk 
expanding into a membranous cup one cell tliick showing 
a network of the walls of the component cells. The rim 
of the cup is undulate and runs out at points into long 
tortuous threads which are intricately woven betw(‘en the 
mouth of the cups. The tint of the cells of the cups gives 
the colour of the indumentum. But these cup-sliaped 
cells at the surface of the indumentum are not the only 
ones. Beneath these and of all sizes down to quite few- 
celled almost unformed ones are other colourless scale hairs 
which, when as often happens the brown scales of the 
free indumentum surface fall oft* appear as a greyish lower 
stratum of indumentum taking the place of the scales 
removed. The indumentum here is then of more than one 
stratum. 

In the ordinary language of systcmatists the covering 
would be called a tomentum in both cases and the under 
surface of the leaf be described as tomentose. But in the 
genus Rhododpudron there are manv kinds of indumenta 
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that would come under the designation tomentose which 
differ markedly in construction and are useful diagnostic 
marks. I may here direct attention to a short paper by 
Miss E. M. Jesson^ dealing with the indumentum of 
Rh, Falconeri, Hook. f. and Eh. Hodgsoni, Hook. f. in 
which the diagnostic value of the indumentum is clearly 
pointed out. 

The indumentum of tlie ovary in Rh. lacfeum, Franch. 
and Rh. lacte'nm, var. inacrophyllnin, Franch. is of the 
same character composed of fasciated longer or shorter 
hairs. 

h. The colour of the flower: — 

The colour of the flower in Rh. Lacteum, Franch. is 
variously described by the collectors as “blanc de lait,” 
“jaune soufre,” “pale yellow/' “pure canary yellow." 
In one of Mr. Forrest’s specimens the dried flowers show 
(juite a yellow tint. Franchet uses the word “ lactee." 

Tlie flowers of Rh. lacfeum, var. macvophylhoiit^ Franch. 
are described by collectors as “ blanches avec unc legere 
teinte lactee/’ “ white with a blotch of rich crimson at 
base." Franchet says : “ corolla lactea cum maculis fuscis. ’ 
In all the dried specimens the blotch is evident. 

One concludes from the evidence that the flower in 
Rh. lacteinn, Franch. has always a yellow tint becoming 
bright yellow at times and there is no crimson blotching 
Rh. lacteiini, var. man^ophyUnm, Franch. has white 
dowers sometimes creamy white and with a crimson blotch. 
It is this R}(. lartetini, \a>r Franch. which 

has come into cultivation under the name Rh. lacfevvi, 
h^ranch. How did the name lacieum become attached 
lo it ( 

In 1889 2 Hemsley cited Rh. lacfeuin, Franch. as a species 
of the Chinese Flora in his Enumeration, but he makes no 
special reference to Rh. lacteumy var. macro] diyltuw , 
Franch. published in 18(S7. He must have known of the 
variety, for his reference to Chinese localities for the species 
runs — “Yunnan: a tree forming woods on the Koulapo 
Mountains and on Yengtzehay near Lankong at 3200 
metres {Delavay),'’ and “ Koulapo” is the station given by 

^ Je«8on in Ann. of IJtJtany, vxix (1916), 636. 

Ileiusley in Journ. Linn. Soc., xxvi (1889), 20. 
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Franchet for Rh, lacteum, Franch., Yeng-tze-hay the 
station for Rh, lacteiun, var. macrophyllum, Franch. The 
specimens are cited from Herb. Kew. I must tliink that 
Hemsley did not devote critical examination to the plants. 
He is far too acute a botanist to miss the distinctions. 

Subsequently in 1911 when he described in the Botanical 
Magazine under t. 8372 as Rli. lacteivin. Franch. a plant — 
really Rh, lacteum, var. macrophylluin, Franch. — the 
figure of which was derived from a dowering specimen in 
the garden of Mr. F. D. Godiiian at South Lodge, Horsham 
— he took the same attitude. There is no reference to 
Franchet s variety. This as a criticism of Franch et^s 
work was dangerous 

1 have had occasion to follow along the path which 
Franchet trod in several fields, and the e\perienc(‘ has 
always increased my admiration of his perspicacity and of 
the accuracy of his work. When Franchet names a varit'tal 
form within a species one may have confidence that there 
is a valid diderential feature in the forms he deals with — 
different though its value be in the eyes of botanists. 
Franchet’s attitude was conservative. Observe how lie is 
always endeavouring to bring the Chinese novelties with 
which he is dealing within the limits of a specidc typt‘ 
already known from the Himalayas. He prefeuTed to 
extend the limits of a species rather than to break up an 
aggregate. The case ])efon‘ us illusirati\s his extension of 
specidc limits beyond what is natural, and what I believe 
he himself would have allowed had he lived to publish the 
fuller account of the species of which these earlier descrip- 
tions were only preliminary diagnoses. For there is no 
doubt about it — Rh. ladeutn, Franch. is one species, 
Rh. lacteum, Franch. var. vuu'rophyUnm is another. 

Rh, lacteum, Franch. is apparently rare, Rh, lacieiim, 
vdiX. macropliyllum, Frsi,nQh. more common, and the latter 
it is of which the seed came to Europe from Delavay 
and from which the plants that have dowered in cultiva- 
tion have been derived Its varietal name having been 
ignored it has usurped the specidc one. 

Diels also misunderstood the Rh. lacteum, Franch. In 
1912, accepting an identidcation I had made at Paris in 
1906 of ForresFs No. 501 as Rh. lacteum, Franch. var. 
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imicrophyllum, Diels ^ took Forrests No. 2159 to be the 
true Rh. lacteuniy Franch. adding however, I do not think 
that omtcrophyllum, Franch. is even a variety. The size of 
leaves seems to be a fluctuating character in these two.” 
From his standpoint, looking on Forrest’s No. 2159 as Rh. 
lacteum, Franch. and Forrest’s No. 501 as Rh. lacteum, 
var. imtcrophylhwiy Franch. Diels is right. These plants 
are the same but then neither of them is Rh. lactenm, 
Franch. They are both Rh. lactf^UDi, Francli. var. macro- 
phyllum. 

Yet Diels had under his eye the true Rh. lacteum Franch. 
in Forrest’s specimens 41 GO, which he placed*^ in Rh. 
taliendc, Franch. It is however far removed from tliis 
species. 

Franchet’s two plants being distinct species it is necessary 
to give his var. viacrophyllnm a distinguishing name. 
There is already a Rh. macrophyllum, Don — a N.W. 
American species — and I have to christen the plant as I do 
under the name Rh. fictolacfeum, Balf. fil. 

Rh. lacteum, Franch. gives promise of being a more 
welcome plant in our gardens than Rh. fictoJacteiim, Ball 
fll. A large-leaved Rhododendron with large trusses of 
canary-yellow flowers will indeed be an acquisition. Seeds 
of the plants in its finest form as shown in dried specimens 
have been procured by Mr. Forrest (No. 11,575) from which 
we may have it in cultivation and I hope flowering at an 
earlier period in its life than Rh. fictolacfeum, Ball til 

The description attached to t. 8372 of the Botanical 
Magazine may be taken as that of Rh fictolactcum, 
Ball f as it appears in cultivation, and we must await 
the flowering in our gardens of Rh. lacteum, Franch for 
a full description of it for comparison with its ally. Here 
I content myself by crystallising in the following brief 
differential diagnosis what is said above : — 

Rh. ladeiim, Franch. Leaves not tapered to base. 
Under leaf indumentum unistrate smooth velvety uniform 
dull fawn coloured of persistent hair tufts each on a short 
foot. Flowers cream coloured to canary yellow. 

Rh. fictolacteum, Ball 1 Leaves tapered to base. 

1 Diels 111 Notes R.B.G. Ediii., v (1912), 215. 

2 Diels m Notes K.B.G. Ediii., v (1912), 216. 
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Under leaf indumentum bistrate. Surface pitted not 
smooth hazel brown of long-stalked cup scales with 
fringing long hairs often deciduous and uncovering a 
lower series of colourless scales. Flowers white blotched 
crimson. 

Since my note appeared in the Gardeners’ Chronicle, 
March 25, 1916, I have been asked the question by Sir 
Edmund Loder, Bart. — What is Rh. lacieuvi, Franch. men- 
tioned by Rehder and Wilson ^ ^ and he has kindly sent me 
a leaf of this plant grown at Leonardslee under Wilson’s 
number 4254. I have also received a leaf of the same 
plant from Lieut. Commander Millais who is engaged in 
preparing a monograph of the genus Rhododendron. A 
glance at the indumentum of the leaf suffices to tell that 
Wilson’s No. 4254 is not Rlt. laden m, Franch A more 
careful analysis tells that it is not Rli fidoladeum, Balf. 
til. I must point out however that Kehder and Wilson say 
of their “ specimens which are in ripe fruit only” that the}^ 
“appear to be identical with Franchet’s plant.” What the 
plant is may be determined when it flowers. I expect it 
will piove to be a new species. I have seen no s])ecimens 
of Wilson’s 8431. 


A Hybrid Potamogeton new to the British Isles 
B y Arthur Bennett, A L 8. 

(Re^id 13Lli Apul 191() ) 

In August 1915 Messrs. Barclay and Matthews sent me 
some gatherings of Potamogeton from the river Earn, near 
Dunning, in mid. Perth, V.C. 88. They included P. deapiens, 
Nolte, P. crisims, Linn., and many specimens of x P. ren- 
iistuH, Baagve = P. crispus x alp tuns, Balb. This rare 
hybrid has only been recorded from Denmark, and was 
found there by Herr Baagve in the river Gudeuda, in 
Jyllandia, and the river Vigersdala, in Saellandia, in 1879. 

The Scottish specimens are of the two nearer crispus, 
while the Danish ones are about half-way between the two 
species. At this date no alpinus was gathered, but alpinus 
is on record for the Earn from near Dupplin and Forte\iot, 
1 Rehder and Wilson, Plantae Wilbonianae, i (1913), 546. 
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the latter place being three miles further down the river 
than Dunning. But Mr. Barclay wrote me : '‘I have little 
doubt it will be found at or above the place of the hybrid, 
and I hope to search for it there.’* 

X P. mnuiduuH was published by Baagve in Oompt. rend. 
(C’ongres de botanique), Paris, p. 517, 1000. 

P. crifipiisxaJ plriufi, Baagve, in litt. et sp. 

P, (ilpiii as X crisp'iis^ Asch. et (Iraeb , in Engler, Pflanzenr., 
iv, 11 (1907), pp 132 and 162; and on page 72 they refer 
to it under alpinus, var. inKpiIaf as, Fincher (but the 
margins are not undulated or serrated) ; and Asch. et Graeb. 
in Syii. Flora Mitt. Europas, ed. 2 (J913), p. 515. 

The two German authors make a point of reversing the 
names in hybrids, though the sequence given by the authors 
of the hybrids was no doubt intentional. 
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On the Akkintties of vSedum Pkae(3Eki vnijm, W. W. Sm , 
WITH A Tentative Classifioation ok the Section 
lliiomoLA. Byll. Lloyi)Phaegeh,B.A (Plates II-IV.) 

(Read 8th Fcbiuai’y 1917 ) 

Pmeiji^rianum, W. W. Sni. (Plate 11, figs. 1-3), 
collected in the Chumbi Valley, Tibet, in J912, and in 
cultivation at Edinburgh (and, by the kindness of Professor 
I. Bayley Balfour, in ray own garden), presents several 
features which, singly or in combination, are unusual in 
the genus to which it belongs. The erect root-stock is very 
short, and does not lengthen appeeiably with age; it 
produces, below, thick fleshy roots recalling those of the 
Rhodiola section, and, above, a flat rosette of stalked 
lanceolate entire leaves, which fade in autumn. From the 
axils of these leaves the flowering-shoots develop in 
summer , these latter are prostrate, slender, and leafy, and 
terminate in a loose cyme of rosy flowers which are 
egg-shaped (fig. 2), the petals being very erect and almost 
touching at the tips. 

As stated above, the root-stock, in spite of its abbreviated 
form, recalls that of the Rhodiola section, in which it is 
always thickened and usually elongate. The rosette of 
leaves which crowns the short root-stock is very unusual, 
and in the genus is found chiefly in certain annual or 
biennial species, such as the European S, Cepaea, Linn., 
the Caucasian Sempervivoides group, and some of the 

THANS. BOT. SOC. EDIN. VOL. XXVH. 9 
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Chinese annuals, with none of which S. Praegerianum has 
any affinity. But a closer parallel amonp^ species which, 
being in cultivation, are fully available for comparison, is 
found in S, primnloides, Francliet, one of Delavay’s 
Yunnan plants, now well known in gardens (Plate III, 
fig. 4). In S prirauLoides similar rosettes of entire stalked 
kjaves (in this case ovate, fig. b) arc found, but in 
S. primnloides the root-stock is slenderer, much-branched, 
and aerial, forming a tiny bush, each branch with a 
terminal leaf-rosette. Next, the axillary flower-stems of 
8, Fraegerianum are most unusual in the genus, but are 
again exactly matched in 8, jirimuloideSy which agrees 
further in its ovoid flowers (fig. 5) ; this last feature, also 
very unusual in Sedum, is on the other hand approached 
in a few of the llhodiolas — for instance, in 8. rariflorurn, 
N. E. Br., a recently described Chinese species (fig. 7). 
So that the affinities of 8. P nmjerianwm appear to lie 
with the Rhodiola section on the one hand, and more 
directly with 8, prlwnlonle^^ on the other. 

All examination of 8, Prafgortanwm reveals another 
feature unusual in Sedum. The petiole widens at the base 
to three or four tiriu's its normal diameter (fig. eS), and is 
attached to the root-stock by the whole breadth of this 
expansion, so that the cicatrix produced by removing a leaf 
is a horizontal line running round a considerable arc of the 
periphery of the root-stock. To find an analogue to this, 
we turn again to 8. pri mnlokhs, where a precisely similar 
form of leaf -base is found (tig. 0). It seems clear, then, 
that there is a close affinity between 8, Pvaegerianu m and 
8. primnloides \ but where are these two aberrant species 
to be placed in a classification of the genus ? 

The points of resemblance between 8. Praegeriannm and 
the Rhodiola section of Sedum have been pointed out 
already. Rhodiola, as established as a genus by Linnaeus 
(Genera Plantarum, ed. i, p. 318, 1737), envisaged only 
those plants, now usually placed under Sedum, which have 
dioecious, tetramerous flowers. Scopoli (Introd. ad Hist. 
Nat., 255, 1777) employed the term in the same sense, 
as a section of Sedum. As knowledge of these plants 
increased, it became clear that in a hard-and-fast sense 
this definition could not stand, as closely allied plants 
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were found, some of them not even specifically distinct (in 
the ordinary sense) from true Rhodiolas, and all having 
the characteristic Rhodiola facies, which were pentamerous, 
and polygamous or hermaphrodite. Tlie Linnaean defini- 
tion, in fact, did not separate out a natural group. A 
better definition was clearly to be based on the growth- 
form — the thick caudex crowned with scales from the 
axils of which arise simple leafy annual flower -stems, 
whether these flowers are dioecious and tetramerous (these 
two characters generally, but not always, going together), 
as in S. rosemn, Scop. (S, Rhodiola, DC.), S, dongatum, 
Wall., and hivialense, D. Don, or hermaphrodite and 
pentamerous, as in aS\ crassipps, Wall. (S. asiaticum, 
auct., nec DC.), S. lin ear i folium, RoyJe, and aV. frijidum, 
Wall. It seems better to follow Ledebour and Maximowicz 
in using the term Rhodiola in this wdder meaning, than 
lioissier and Hooker (in Journ. Linn. Soc., Hot., ii, 95) 
who use it in its restricted sense. The growth -form 
referred to separates all the Rhodiolas from other Seduins. 
It is most nearly approached in the section Telephium and 
in some speed es of the series Aizoonta of the section 
Seda G(‘nuina (p-g., S. Aicoon, Linn, and S, Selskgaiium, 
R^gel), in these the caudex is thickened, and similarly 
gives rise to annual leafy flowering shoots; but the 
characteristic scale-leaves are absent, and the shoots arise 
either from the axils of the lowest leaves of the previous 
season s shoots, or from indefinite points on the caudex 
near the base of the former shoots. 

in this wider sense, then, the section Rhodiola is 
characterised by its much thickened and usually elongate 
caudex, crowned with scales, from the axils of which arise 
unbranched leafy flowering shoots. In some of the more 
familiar iinunbers of the section, such as S. roseum, Scop, 
and its allies {hptprodontuvi, H. f. et T., Kirdowi, 
Regel, etc.), these scales are not very well developed; they 
are short, broad, and dry and membranous from an early 
stage But in certain other species, belonging both to 
restricted Rhodiola and to that group in its wider sense, 
the scales are much better developed, and a study of 
them throws light on the question of the affinities of 
S. Fraegerianum. When these Rhodiolas are mature, with 
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elongate aerial rhizomes which are lengthening slowly, the 
scales are short and crowded round the growing point; 
but in plants in vigorous growth, or in seedlings, they 
have a greater importance, and assume instructive forms. 
Under certain circumstances, too, such as exuberant 
growth, or when the rliizome is cut oft* below the surface 
of the ground, slender subterranean sucker-like branches 
of the root-stock are produced, whose behaviour after 
reaching the surface deserves attention. 

Fig. 8 represents one season s growth of a vigorous aerial 
shoot of the root-stock of S. faMiriiat uif)i, H. f. et T., a typical 
Himalayan dioecious, tetramerous-flowered Rhodiola : for 
clearness, the leafy flower-shoots have been cut away. 
The form of the scales is seen clearly here, and it is to be 
noted that the younger ones are j)rolonged into a blunt 
linear tip, which is greem and leaf-like. A further stage 
in the development of the scales is seen in fig. 9, which 
represents the upper part of a sucker-like shoot arising 
from a root-stock cut oft’ below ground of Jnmalntse, I). 
Don, another dioecious, tetramerous-ftowered Rhodiola from 
the same region. Here the scales are quite leaf-like, and 
form a small rosette, their broad clasping bases being pro- 
longed upwards into green oblong laminae (fig. JO), which 
in texture and colour resemble the leaves of the flower- 
shoots. The subterranean lower scales are distant, colour- 
less, and thin, with axillary buds which give rise to 
branches of the sucker ; the axils of the upper aerial leaf- 
like scales in the following season produce Hower-slioots. 

Let us next take /S\ crassipes, one of the Rhodiolas with 
hermaphrodite 5-parted flowers and an elongate root-stock, 
widely spread in the flimalayan region. Fig. 11 shows a 
sucker similar to that last referred to, but rather older. 
Here the scales have the usual clasping base, and a well- 
developed lanceolate slightly toothed lamina (fig. 1 2) ; they 
arc, in every sense, leaves. From their axils flower-shoots 
are seen rising. 13elow ground the scale-leaves arc small ; 
and at the apex of the shoot they have already j^assed 
beyond the leafy stage, and have adopted the crowded 
habit and reduced size found in the mature plant, the 
lamina having shrunk to a mere flat green tip. 

The seedling forms of S. crassipes show an analogous 
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development.^ Following on the two seed-leaves (seen in 
fig. 13) a rosette of scale-leaves similar to those just 
described is produced. Fig. 13 shows a seedling three 
months old. The next drawing (fig. 14) illustrates a plant 
a month older, with the first fiower-shoot arising from the 
axil of one of the lower scale-leaves. The close simi- 
larity of these scale-leaves of crasfiipes to the leaves of 
S. Pnmjeriannvi does not need emphasising. 

Here, then, we find the explanation of the peculiar 
characters of >V. Fraegeriarinvi and S. 2 >rim\doides — their 
rosettes of leaves, their clasping leaf-base and axillary 
flower-shoots, and their flowers akin to tliose of some of 
tln‘ lierniaphrodite Rhodiolas. It seems clear that they are 
primitive Rhodiolas in which are still preserved the leaves 
which clothed the root-stock of ancestral forms; these 
heaves, in the majority of living species, being represented 
merely by membranous scales. Thus viewed, as members 
of the Rhodiola section, Fraegrrlayium and 
ioides, a])art from their peculiar leaf-rosette, fall easily 
within the limits of tliat group as hitherto understood, 
which embraces a considerable variety of plant forms. The 
root-stocks of botli, though approacliing those of typical 
Rliodiola, are unusual — the former by reason of its extreme 
shortness, and the latter on account of its slenderness and 
repeated branching For the characters of the fiower-steras, 
stem-leaves, inflorescence and flowers, analogues can easily 
be found among the Asiatic Rhodiolas. 

It may be added here that among the Mexican Sedums, 
which show a very wide range of growth-forms, the primu- 
loide,^ type sometimes occurs — in ^Sf. Falmeri, S. Wats, and 
S. com}>res\stini, Rose, for instance, where leaf-rosettes borne 
at the ends of th(» branches give rise to axillary leafy 
flower-shoots bearing terminal cymes ; in S, nufaiis, Rose 
{Cre))i7iophila Rose), where similar axillary leafy 

shoots bearing large elongated panicles are produced from 
ample loose rosettes; and in S, pachyphyllnm, Rose, in 
which the leafy axillary flower-shoot arises from a stem 
which is more elongate than those of the species just men- 
tioned, and which is clothed with leaves for the greater 

^ Some account of the seedling stage of tins species and of S. roseum 
will be found in Lubbock, Seedlings, i, 514-516, 
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part of its length. But none of these American species 
have tlie broad clasping leaf- base or the thickened root- 
stock of the Rhodiola section, and they liave reached their 
present form along some other line of descent. 

So far I have dealt only with species which 1 have had 
an opportunity of studying in the growing state, because 
these can be watched at different stages of growth, and 
under varying conditions. Dried material is not nearly so 
satisfactory among plants which vary so much and dry so 
badly as the group with whi6h we are dealing. Descrip- 
tions arc still less satisfactory : for instance, the clasping 
leaf-base, which I believe I am right in treating as of first 
importance, is not mentioned in tlie original descriptions of 
S, primiiloldes and S. PraegrruitiunL Nevertheless, furtlier 
points regarding the questions dealt with above may be 
gleaned from a study of dried specimens, where available, and 
of the descriptions of some other species— ^mostly recently 
published — from the area extending from Afghanistan to 
China. Some further evidence derived from living plants 
is also added. Beginning at the Praegerianum end of the 
series, three species have been described by M. Raymond 
Hamet — S. Hobsonii,^ S, Durwi,^ and Halfoari'^ (the 
first and third from Tibet, the second from Central Asia) — 
which are clearly allied to *Sf. Praegerianum, The descrip- 
tions are full, and I have examined the types of the first 
and third. In all the caudex is short, thick and erect as 
in Praegerianum, and is similarly crowned with a rosette 
of entire leaves, attached to the caudex by a broad clasping 
base. In aS^. Balfour'i these leaves are sessile, linear-obovate, 
mucronate at the apex, very broad at the base (fig. 15). 
They closely resemble those specially vigorous scale-leaves 
of S. himalense (fig. 10) to which reference was made on a 
previous page. The axillary fiower-stems of S. Balfouri 
are quite tall (over a foot), and its inflorescence and flowers 
recall those of Praegerianum, In S, Darini the lamina is 
“ obovato-suborbicularis,” very obtuse, cuspidate ; the indis- 
tinct petiole “ latissimuni, cuneiforme, basi latum.'’ 8. Hob- 
sonii comes quite near 8. Praegerianum ; the leaves are 

1 Kew Bulletin, 155, 1913. Type at Kew. 

Bull. Soc. Bot. France, lx, 446, 1913. 

3 Notes Roy. Bot. Gard. Edjn., viii, 116, 1912. Type at Edinburgh. 
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very similar, but smaller, ovate-oblong with a long, broadly 
linear petiole equalling the lamina, widening below to a 
very broad, deltoid-semiorbicular base ; the axillary flower- 
ing-steins, flowers, and general appearance much resemble 
those of K Praegerian'iim, 

Next, several species have affinities with S, primuloidea 
— viz. pach If dados} S. Leveilleaiiuw} and S. leuco- 

carpwm The habitats of these lie far apart — Afghanistan, 
Quelpaert, and Yunnan respectively. pachy dados (of 
which there are specimens at Kew) reproduces closely the 
growth-form of N. primuloides^ the caudex being aerial 
and much-branched. The leaves (flg. lb), whicii are borne 
in terminal rosettes, are small, obovatc, bluntly toothed, 
and the very short petiole expands into the characteristic 
clasping base (though not referreil to in the description). 
Tlie flowers are smaller, more open, and more numerous 
than in aV. prl nndoides Of the remaining two species the 
descriptions are not sufficiently full for our purpose; but 
S. Leoedleanam lias a thick erect caudex with dense rosettes 
of sessile entire cuspidate cuneiform-linear leaves ^ inch 
in length, and short leafy axillary) flower-sterns. As 
regards aS. leucocarpam, the details given do not allow of 
a complete reconstruction of the plant, but apparently it 
belongs here also. 

1Vo othei' species, aS\ Kaypeleme, R. Barnet * from Tibet 
and S. Lerii, H. Hamet ’ from Sikkim, appear to connect 
the Frarger In n fi7ri-j)r I nndoides series with the crassipes 
type (in which th(‘ scales, at first often green and often 
terminated by a short narrow lamina, become later mem- 
branous and triangular or semicircular). These two species 
have thick elongate) caudices and axillary flower-stems. 
The inner younger scale-leaves are green and are expanded 
into an ovate entire stalked lamina (figs. 17, 18); when the 
lamina fades, the expanded base remains as a membranous 
scale of cfassipes type. This shape of caudex-leaf is well 
matched by those of young plants of 8. Farreriy W. W. Sm.® 

^ Aitchison and Henisley, Jouni. Linn. Hoc. (Bot.), xviii, 58, 1880. 

^ R. Ilaiiiet in Bull. Hoc. Bot. France, Iv, 712, 1909. 

^ Franchet in Journ. de Bot., x, 288, 1890. 

♦ Bull. Hoc. Bot. France, Iviii, 615, 1911. 

^ Ibid., Ivi, 568, 1909. 

^ Notes Roy. Bot. Gard. Edin., ix, 125, 1916. 



114 


TRANSACTIONS OF THE 


[S»ss. Lxm 


(fig. 19) ; in this species, by the end of the first year, these 
juvenile leaves have given place to green deltoid acute 
scales, like those of S. crassipes, S. himale^ise, etc. ; a similar 
case is shown in fig. 20, which represents the juvenile 
caudex-leaf of a Chinese species (Ward, No. 764) not yet 
described ; here also triangular scales soon replace the 
petiolate leaves of the young plant. 

Compare also the long-stalked orbicular seedling-leaves 
of S, huplev/roide» (fig. 21). This species is one of the small- 
scaled roseum series; the seedling, after producing about 
three of these leaves ^ during the first few months of its 
life, abruptly exchanges them for quite insignificant brown 
scales (tigs. 22, 23). 

Leaving now those species wfiiich in the mature state 
possess caudex leaves with a petiole and distinct lamina, 
there follows a large group, showing considerable diversity 
of habit, leaf, and flower, but agreeing in its thick, mostly 
elongate caudex, well - developed scales often prolonged 
while young into a short, narrow, grecui lamina, and flowers 
(as in the preceding groups), hermaphrodite and 5-parted. 
The old scales are membranous, the old flower-stems often 
persistent, the carpels usually slender and erect, with slender 
erect styles. The familiar /V. crassipen, Wall. (N. aHiaticwm, 
Clarke nec DC.) may be taken as a type. Some twenty 
species, which range from the Himalayas to China, may be 
placed here. The well-known and peculiar Himalayan ^V. 
trijidum, Wall, seems to fit best with this group, although 
in its scales it comes nearer the rosrum group referred to 
below. 

We arrive now at Rhodiola — a group differ- 

ing from the last in its usually 4-parted dioecious flowers, 
with short carpels crowned with short styles which are 
reflexed in fruit. The plants which belong here divide 
themselves into two tolerably well-marked groups: — S. 
liiw/ileihHe, D. Don and allied species on the one hand, with 
well-developed scales resembling those of the crasnipes 
group, and old stems usually persistent ; and, on the other 
hand, the familiar S. ronenm. Scop, and its allies, with 
poorly-developed scales and deciduous flower-stems. 

^ It may be noted that the expanded base of the seedling-leaves of 
S. bupleuroides is suffused with purple, precibcly as in S, pnmuloides. 
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The considerations put forward in the preceding pages 
point to the definition and classification of the section 
Rhodiola which is given below. The great variability of 
many of the species (see Hooker and Thomson in Journ. 
Linn. Soc. (Bot.), ii, 93-95) makes precise classification 
difficult. Furtlierrnore, in the case of some of the species 
of which specimens are not available to me, the descriptions 
are not sufficiently full to allow of their being placed with 
certainty. I have marked with an asterisk the species 
which I have had an opportunity of studying in the living 
state : the placing of some of the remainder must be re- 
garded as tentative. 1 have put a ^ before one or two 
species of the position of which I am doubtful. 

Certain species, as is to be expected in so puzzling an 
assortment of forms as the Kliodiohis are difficult to place, 
because they are intermediate between two groups, or 
boldly combine certain characters of two. Thus, frijidtim 
has the small scales and deciduous stems of the Romu\ and 
the 5-parted hermaphrodite llowers and slender carpels of 
the CrasHipf^des. S. discolor b(‘ars short carpels and short 
styles spreading in fruit of lio^cae type in hermaphrodite 
Howers like those of the Cvfxsslpcdcs. S. Hmitlti, in its 
linear scales ending in a long subterete tail, links the 
(^rassiprdes with H. Karpclcsac and aV. Levii, belonging to 
the Primuloides series. 

Genus l^KDUM. 

Section RHODK^LA. 

C'audex fleshy, crowned with leaves with a broad clasp- 
ing bast' (often reduced to mtunbranous deltoid or semi- 
orbicular scales, or becoming so with age), from the axils 
of which leafy flowering shoots are produced. 

Series 1. Rhodiolae ^ensu siricto. 

Flowers usually unisexual and 4-parted, caudex usually 
elongate or greatly thickened. Carpels usually short and 
crowned witli short styles reflexed in fruit. 

Group 1. Roseae. — Caudex-leaves scale-like, short, mem- 
branous, not green even when young. Old flower-stems 
not persistent. 
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*bupleiir aides, Wall. 
crciiulatum, H. f. et T. 
Vretini, H. Haniet. 
*elo7i(fatum, Wall. 
gdidiim, Ledeb. 
^heterodordmi, H. f. et T. 
*Kinlowi, Kegel. 


Hoiiyicaule, Praeger. 
^piirjfureo-viride, Praeger. 
*ro'>eurti, Scop.^ 
rot undatum, Hern si. 
Stapfit, R. Hamet. 
suboppohit im , Maxim. 


Group 2. Himalenses. — Caudex-leaves scale-like, usually 
green and fleshy when young, often prolonged into a 
short narrow lamina or cauda. Old flower-stems usually 
persistent. 


alqidnm, Ledeb. 
Bouvun, K. HaineL. 
conaceam, Wall 
^fa^tiyuitiivi, II f. et T. 


*hiwalnise, D. Don. 
hnmih, H. f. et T. 
quadrifidum, Pallas. 
*hhetiam, H. f. et T. 


Series 2. Crassii»edes. 

Flowers hermaphrodite and 5-})arted. Caudex elongate 
or greatly thickened. Caudex-leaves scale-like, usually 
green and fleshy when young, often prolonged into a short 


narrow lamina or cauda. 01 
deciduous. Carpels usually 
slender styles not leflexed in 

*c)assipes, Wall 
I discolor, Fraiicb. 
dumnlosHW, Kraiicli 
eaphorhiouhfi. Sell lerht. 
^Farreri, W. W. Sin. 

L'trnt<‘, R. Haiuet. 
hneai ifuh um, Royk*. 
'macrolepis, Fraiicli. 
nob lie, F ranch. 

PranLi, H llamet 


flower-steins persistent or 
slender and crowned with 
fruit. 

*iauflori(in, N. E. Hr*. 

Ruullei,, R. Hamet. 
*rlw(lanthfnn, A. (Jray. 
siahndum, Francli. 

mi noot i, M.isters. 

Smith i, R. Haniet. 
*Stcpham, Cham. 

Tieqhemi, R. Hamet. 
^trijiduni. Wall. 


Series 3. Primuloides. 

Flowers hermaphrodite and 5-parted. Caudex slendcT 
elongate, or short not much thickened (comparatively). 
Caudex-leaves leaf-like, with a distinct lamina, usually 
petiolate. 

Group I, Longioaules — Root-stock elongate, much 
branched. 

leucocarpinn, Francli. pcudiychuioi., Aitch. et Hemsl. 

Level Ileauum, R. Hamet. '^primuloides, Fraiich. 

^ Including the several North American “sjiecies” of Hhodiola, which 
appear to be no better entitled to specific rank than many of the Eurasian 
forms of this polymorphic species. 
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Group 2. Brevicaules. — Root-stock very short, branched 
slightly or not at all. 

BaJfouri^ R. Hainet. h(m\^ R. Hamet. 

Durui, R. Hamet. U. Hamet.* 

Hohsonii, K. Hamet. *Prae(fenanu.m, W. W. Sm. 

Karpelehae^ R. Hamet. 

According to the views brought forward above, the oldest 
type of Rhodiola now living is represented by S, Fraegeri- 
anuni, with short caudex and large caudex-leaves. Thence 
a complicated series of forms shows a progressive increase 
in length and thickness of caudex and decrease in size of 
the caudex-leaves; S. prini'idoldes, Levn, S Smith i.ior 
instance, being progressive steps to the craHstpes type, 
where the caudex-leaves, now reduced to mere scales at the 
summit of aerial succulent root-stocks, still show when 
young a given, leaf-like colour and a tendency to an in- 
cipient (or rather relict) lamina. At this point in the 
aeries the flowers, hitherto perfect and pentamerous, begin 
to show a tendency to dioecism and tetramerism, which 
becomes more pronounced as caudex development increases 
and scale development weakens, till in S, rosntm and its 
allies we have a group of species with massive eaudices 
crowned with small chatfy .scales, from the axils of which 
rise strong stems bearing corymbs of dioecious tetramerous 
flowei-H. It is important to note that seedlings throughout 
the whole series, from Fraegernubiim to rosemn (so far as 
I have had an opportunity of studying them), show what is 
here taken to be the primitive type of caudex- leaf — a leaf 
having a lanceolate to orbicular lamina, and a petiole with 
a broad clasping base. The different types of leaves found 
still persisting among the primitive Fri niuloidr,^ series can 
be matched, often with a remarkable closeness, in the seed- 
ling stage of members of the Crassijiedes, Jlimalenses, and 
Koseae, the mature plants of which bear only scales. 

As regards the ((uestion of the g(‘Ographical distribution 
of the plants dealt with above, the Rhodiolas are essentially 
an xisiatic group. One species only (the N. American 
S. rhodanfhum, A. Gray) does not occur in Asia ; and only 
one other (S, rosenm. Scop.), which is also the moat variable 

* Caudex inis&ing in tlie type specinieiis. Appears to be allied to 
S. Balfouri, 
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of the whole section, spreads beyond the confines of Asia, 
ranging from Japan to Ireland, Greenland, and across N. 
America. The groups of species into which Rhodiola has 
been divided above show more or less well-marked centres 
of distribution, sometimes contradicted (as is so often the 
case when one is dealing with distributional problems) by 
some notable exception. 

Series Rhodtolae f^ensu ntricfo, — Of some twenty species, 
rather more than half are Himalayan plants, and almost 
all of these are confined to that region ; but one of tliem 
{S, rospum) is the most widespread of all the Rhodiolas. 
Four have a wide range over Central and Eastern Asia, 
two are confined to Tibet, and two to Western China. 

Series Cjiasst pedes. — Of nineteen species, eight are 
Chinese (mainly Yunnan), five Himalayan, four come from 
Siberia, Turkestan or Tibet; and one (/S\ rhodanfhmn) 
from Western N. America. 

Series Primuloides. — The Longicaules group have tlieir 
homes far apart — one in Afghanistan, two in Yunnan, and 
one in Quelpaert; while of the Brevicaules, four come from 
Tibet, one from the Himalayas, one from Central Asia, and 
one from Cliina. 

Roughly speaking, half the Roseae are confined to the 
Himalayan region, half the Crassipedes to China, and half 
the Primuloides to Tibet, if we take those three regions as 
constituting a single area, we find that to that area are 
confined about three-fourths of the Roseae and Crassipedes, 
and practically the wliol^ of the Primuloides * in other 
words, nearly four-fifths of the whole section Rhodiola. 


DESCRIPTION OF PLATES. 
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Fig. 11. Sedum crassipeHf 
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Plate TV. 
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H*af of rosette. } . 

leaf of rosette, after R. HamePs de- 
scription. p 

leaf of rosette, after R. Hamet’s de- 
8cri]>tion. p 

caudex-leaf of st edling. ], 
caudex-le<‘if of young plant. { . 

caudex-leaf of seedling. ]. 
seedling, four inontlis j. 

„ , growing point of same speci- 

men. 


Cavea : A New (Jenus of the Compositae from the 
K\st Himalaya. By W. W. Smith, M.A., and James 
Small, M.Sc. (Plate V.) 

(Read 12tli October 1916 ) 

Carea, W. W. Sin. et J. Small, (lenus nov. Compos if arum. 
Genus I n ulouImriDti; in sehemati' Bentliamiano apud 
Plucheineas ponendiim ; propc Flachmm interim melius 
allocatum a ({ua liabitu, infloresceiitia, roeoptaculo abunde 
differt; ab Inuloideis aliis aliquateiius remotum; eerte 
habitu ISaassibrmm vel Berardiaoi sinuilat sed cliaractcres 
florales baud eonveniunt. 

Herba jiereiiiiis. Caules solitarii vel bini subscaposi plus 
minus ve foliosi capitulum unicum g^erentes. Folia alterna 
deniata vel deniiciilata. Capitula magna heterogama 
subglobosa doribus exterioribus $ multiseriatis fertilibus, 
floribus disci 9 circ. 20-30 sterilibus. Involucri phylla 
multiseriata iiiibricata lanceolata vel lineari-oblonga ex- 
teriora herbacea interiora plus minusve scariosa. Recepta- 
culum convexum timbrillatum. Corollae pallido-purpureae 
ve] sordide albidae. Corollae $ filiformes, stylo suo 
longiores, apice 3-4-denticulatae ; corollae ^ regulares 
tubulosae alte 5-lobae. Antherae basi breviter Rtque 
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obtusiuflcule appendiculatae appendicibus conti^uis plus 
minusve connatia Styli floruin $ fili formes bifidi ad 
marlines papillosi ; styli floruin 9 indivisi extus papiflosi. 
Achaeiiia parva compressiuscula obscure (]uadrangula 
dense villosa. Pappi nitide purpurei seta(‘ plurimae uni- 
seriatae scabridae nee pluinosae ; in floribus sterilibus 
pappus exiguus achaeniis abortivis glabris. 

Genus monotypicum moiitium hirnalaicoruin prope fines 
tibeticos incola. 

Cavea tanguensis, W. W. Sm. et J. Small. Comb. nov. 

Saussurea fanguensis, J. R Drummond in Kew Bull. 
(1910), 78; Smith and Cave in Rec. Bot. Surv. Ind., iv 
(1911), 212. 

India: — Sikkim, near the Tibetan frontier; hill behind 
Tangu bungalow, 4920 m., Younghusband, without number 
in Herb. Kew and Herb. Calc. ; The La, 4600 m., Smith and 
Cave, No. 2101 in Herb. Kew and Herb. Cale. ; Jongsong 
La valley, 5080 m.. Smith and Cave, No. 2857 in Herb. 
Kew and Herb Calc. 

This interesting plant was discovered in the north-west 
corner of Sikkim near the Tibet frontier at an altitude of 
over 15,000 feet, and very near the limit of vegetation for 
the area. Its habitat is generally loose, shingly screes 
One of the dominant genera of the area is Sauftsurea, and 
Cavm has much in common as regards habit with several 
of the Himalayan species of that genus. Its position in or 
near the Pinch ivme is, in our present knowledge, where we 
find we must put it on the characters presented, but the 
authors realise that such a position may not be its natural 
one. It has been with hesitation that this extreme alpine 
has been associated with Pinch ea, BInmea, and Laggera. 
If the characters permitted, its placing near Saussnrea or 
Berardia would have been more satisfactory from the 
facies of the plant. The generic name attached to the 
plant is in honour of Mr. George Cave, Curator of the 
Lloyd Botanic Garden at Darjeeling, an indefatigable 
traveller and collector over the whole of Sikkim, and one 
to whom the discovery of many new plants is due. 

The plant was first described by Mr. J. R. Drummond 
from material collected by Sir F. Younghusband while 
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engaged on the Tibet Frontier CommiRRion. The flowers 
of the first collections were unfortunately damaged by 
weevils and did not afford sufficient data for critical ex- 
amination. It was consequently taken to be a singular 
species of Sintfisurea, with S, Thimtsoni, Clarke and 8. 
bracieata, Decaisne as its nearest allies. More satisfactory 
material now available gives the following characters, which 
do not accord well with Smissurea : — 

(1) The absence of the typical ring of hairs below the 
stiginatic region ; (2) the absence of long basal appendages 
to the anthers; (3) the presence of filiform female florets; 
(4) the character of the pappus, which is scabriu or barbellato- 
scabrid, not plumose ; (5) the villous achene; (6) the absence 
of paleae from the receptacle. 

The plant is a perennial, with a slightly woody base and 
a rosette of lanceolate, sparsely dentate leaves. The stem 
is leafy, with about six small, ovato-lanceolate or ovate 
leaves (fig. 1 ). [Jsually the plant has only one stem, but 
two occur sometimes. The capitulum, which is shown in 
fig. I, is com])resse(l hut is naturally subglobose. The in- 
volucral bracts are multi -seriate, lanceolate, acuminate 
and ciliate near the tips (fig. 8). The outer bracts are 
herbaceous and the inner bracts are rigid and more or 
less scarious. The receptacle is convex and fimbrillato 
(fig. 8). ThiMv are several rows of tililbrm florets towards 
the outside, and 20 to 30 male disc florets (fig. 1 ). These 
disc florets may be altogether absent. The filiform florets 
are female and fertile (figs. 0 and The style is branched 
and shorter than the corolla ; the style branches are flattened 
with rounded tips ; the stigmatic papillae are marginal, ex- 
tending to the apex of the branches (fig. 7). The stamens 
are absent. I'he corolla is slender, tubular, hairy on the 
outside near the middle, and the apex is marked by three 
or four small teeth (fig. 6). The pappus (fig. 9) is setose, 
copious, ujniseriate, scabrid (fig. 10), 8-9 mm. long, and 
purple in colour. The mature achene is 5 mm. long, densely 
villous (fig. 9), and the upper hairs seem to have been mis- 
taken by Drummond with his incomplete material for an 
outer series of setae. The disc florets are sterile; the 
aborted achene is glabrous, and the pappus consists of a 
few (about ten) setae. The style is undivided and papillose 
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on the outside (fig. 3). The stamens have the typical apical 
appendage and short, obtuse, basal appendages, the con- 
tiguous appendages being more or less connate (figs. 4 and 
5). The corolla is tubular, regularly and deeply 5-lobed ; 
the style is not exerted (fig. 2). 

The structure of the style and stamens and the presence 
of filiform female florets at once suggests the Inuleae, 
According to Bentham s classification of the order the new 
genus falls into the sub-tribe Fhicheineae of the Tnuleae, 
and from the floral characters should be placed near 
Pluchea, from which it is distinguished by habit, receptacle, 
and inflorescence. A few species of Phtchm are herbaceous 
perennials, but most are shrubby. The capitulum in 
Pluchea is usually small and the inflorescence corymbose, 
but at least one species (P. aroinaifca, Balf. f. from Socotra) 
shows large capitula and a diffusely corymbose inflores- 
cence. The receptacle is obaM and the, anther tails are 
convafr and aciimniatr in Pluchm, The new genus is 
distinguished from Bluinea and Litijgent by the undivided 
style of tlie male florets, flmbrillate receptacle, geticral 
habit, and quite a few other characters ; and no other genus 
in the IniUeap approaclies it closely. 

The large percentage of capitula with no male florets is 
interesting as showing a tendency to dioecism, but the most 
interesting point is the placing of the plant in 
by Drummond. In Table I of a paper ^ by one of us the 
Innleap are shown to be more closely allied in their anther 
appendages to the Mntisteae and Giftiareae than to the 
tribes among which they are usually placed. The typical 
style of the ImcIpop closely approaches some of the Aliiti- 
sieae and exceptional Gynareap. From the study of all 
factors, including geographical distribution, it seems probable 
that the Imdeae gave rise to the Gynarear in the eastern 
part of the Mediterranean region, through the BnpJifhaU 
mear, so that it is not surprising that, in the absence of an 
investigation of the filiform florets, this plant should have 
been classed in the Gynareae. The absence of the ring of 
hairs on the style and the character of the anther ap- 
pendages, however, would, even then, place it nearer the 

1 iSniall, J., The Pol leu -presentation Mechanism in the Compositae. 
Annals of Botany, vol. xxix, No. cxv(1915), p. 467. 
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Oochnatieae in the Mntisieae (near Berardia in Hoffmann’s 
classification) than in Saussurea. 

The fimbrillate receptacle and the barbellato-scabrid 
setae of the pappus are interesting in view of further 
unpublished work by one of us, which shows that the 
paleae on the receptacle, especially in the Gynareae, may 
be a development of the foveolate and fimbrillate types of 
receptacle, while the plumose pappus is obviously derived 
from the simple setae by the elongation of the “barbs.’' 
Altogether the genus Gavea makes quite a probable, al- 
though somewhat remote, ancestor of Saussurea and its 
allies. 


EXPLANATION OF PLATE V. 

Fig. 1. Cavea tanguemis, Smith et Small, complete plant. Nat. size. 
Fig. 2. Male floret, showing corolla and anther tube, x 6 circa. 
Fig. t3. Upi)er ])art of style of male floret, x 15 circa. 

Fig. 4. Anther tube, x 1 2 circa. 

Fig. 5. Anthei, showing apical and basal api)endages. x20 circa. 
Fig 6. Female floret, showing corolla only, x 6 circa. 

Fig. 7. Upper part of st\le of female floret, x 15 cnca. 

Fig. 8. Capitulum, showing involucre and receptacle. Nat. size. 
Fig. 9. Complete iemale floret, showing ripe achene. Nat. size. 

Fig. 10. U])per part of seta of pappus, x 8 circa. 


Mosses of West Lothian (V.C. 84). By J. C. Adam. 

(Read 8th February 1917.) 

In this paper an attempt has been made to compile a 
complete list of the mosses of West Lothian based upon 
published records, information and specimens given to me, 
and my own collections and observations. Very little has 
been published, so far as I, can ascertain, regarding the 
moss flora of this county. Four species are recorded by 
Greville in his Flora Edinensis (1824), and a few others 
are given under the parishes of Abercorn, Ecclesmachan, 
and Bo'ness in the New Statistical Account of Scotland, 
vol. ii (1845). These have all been quoted here, but the 
synonorny of some of the latter is obscure, and the present 
existence in the county of the rarer species requires verifi- 
cation. In a paper by W. Bell and J. Sadler, Trans. Bot. 
Soc. Edinburgh, vol. x (1869), p. 251, there is a list of 

TBANS. BOT. SOC, BDIN. VOL. XXVIL 10 
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mosses collected in an excursion between Manuel and 
Linlithgow ; but as precise localities are not given, and as 
the excursion evidently covered ground both in Stirling- 
shire and Linlithgowshire, this list has not been quoted 
here. Some of Messrs. Bell and Sadler’s specimens are, 
however, in the Herbarium, Royal Botanic Garden, Edin- 
burgh, and will be found quoted as from that source. The 
Census Catalogue of British Mosses (1907) enumerates 
166 species and varieties as occurring in V.C. 84. The 
sources of these records appear to have been the afore- 
mentioned works, Edinburgh Herbarium, and unpublished 
lists by Mr. W. Evans and Mr. J. M'Andrew. Mr. Evans 
and Mr. M‘ Andrew have kindly placed a great deal of their 
data at my disposal, and the definite localities for their 
contributions to the Census (^at, have been given here 
whenever known. No definite locality or reliable authority 
has been found for some of the Census Cat records, 
these have been included here and ascribed to the Census 
Cat. In a paper in Scot. Hot. Rev., vol. i (1912), p. 202, 
Mr. M‘Andrew contributed 24 additions to the Census 
Cat. list for V.C. 84. These have been quoted here with, 
in some cases, amended descriptions of localities as supplied 
to me by Mr. M‘ Andrew. 

The following list enumerates 216 species and varieties 
as compared with 190 recorded in the Census Cat. and 
Mr. M'Andrew’s published list of additions. Doubth\ss 
additions will still be made: the Sphagna, for example, 
have been very imperfectly worked, and several faiily 
common mosses are still unknown from this county. 

My own investigations in the county were pursued until 
the outbreak of war, in conjunction with Mr. S. E. Brock. 
The latter’s absence on mijitary service has i>rcvented 
more recent co-operation, but a considerable amount of the 
material used here was gathered in our joint field-work. 
I am indebted to the Regius Keeper for enabling me to 
examine certain specimens in the Herbarium, Royal Botanic 
Garden, Edinburgh ; to Mr Evans and Mr. M'Andrew for 
much kind help and information ; to Mr, R. H. Meldruin 
and Mr. D. A. Jones for verifying many of my specimens ; 
and to Mr. J. A. Wheldon for naming or confirming several 
Sphagna and Hypna (Harpidia). 
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Authorities for records are abbreviated as follows: — 
W, E. = W. Evans. J. M‘A. = J. M^Andrew. S. E. B. 

S. E. Brock. Records for which no authority is quoted are 
based upon material gathered by myself Records not 
included in the Census Cat. or MAndrew s list of addi- 
tions are marked by an asterisk. 

Sphagnum cymbifolium, Ehrh. Diunishorelaud ^loss, J. M‘A. in 
Scot. Bot. Rev., i, p. 204. Fanldlioiiae Moss, W. E. 

*var. glaucescens, W., f squarrosulum, Pers Houston 
Wood. 

S. compactum, j)e Cand. Driimahoreland Moss, J. M‘A , 1 <• , p. 204 
(sub nyido). 

var. squarrosum, Russ Druinslioreland Moot, W. E 

*S. cuspidatum, Elirb. lilawliorn IMoss, W. E. 

var. submersum, Sclip.. t. rigescens, W Balvomne Wood 

*S. recurvum, \\ l»eauv., var majus, Angstr., f. sylvaticum. Ru'-- 
Houston Wood. 

S molluscum, Bruch. Druiushoreland Moss, J. M‘A , 1 c , j) 204 
(vsub (S’, tenello). 

S. fimbriatum, Wils Druinshoreland Moss, J. M‘A., 1 c., j>. *204 

S. Girgensohnii, Russ. Druniblioivland Moss, J. M‘A., l.c., p. 206. 

S. acutifolium, Ehrh. BLiwhoru Moss; Houston Wood. 

*S. crassicladum, W., var. diversifolium, W Pond in Houston 
Wood. 

*S rufescens, Limpr., var. albescens, W. Houston Wood 
Andreaea petrophila, Elirh Cockleme, W. E. 

Tetraphis pellucida, lledw Census Cat. 

*T. Browniana, Grev Parish of Bo’ness, New Stat Acc., ii, ]». 125. 

Catharinea undulata, Web. & Mohr. Common in damp woods, 
especially along the river ravine^'. 

Polytrichum nanum, Neck. Craigie Wood, J. MA. 

P. aloides^ Hedw. Druiushoreland, W .E. ; abundant on the banks of 
Breicli Water ; Drumtassie Burn. 

P. umigerum, L. Bank of River Avon below Canal aqueduct. 

P. piliferum, Schreb. Common on walls and dry stony places, speci- 
ally in the upland parts of the county. 

P. juniperinum, Willd. Common on waste places, and dry peaty 
places on the moors. 



126 TRANSACTIONS OF THE [Sbss. lxxxj 

P. gracile, Dicks. Hopetoun woods ; Houston Wood ; Fauldhouse 
Moor. 

P. commune, L. Very common in woods and on moors throughout 
the county. 

Pleuridium axillaxe, Lindb. Ditch near Linlithgow, W. E. Drum- 
shorelaiid Curling Pond, J. M‘A. 

P. subulatum, Rabenh. Footpath on west side of Craigiehall Wood ; 
N.B. railway embankment near Craigie, J. M‘A., l.c., p. 205. 

P. alternifolium, Rabenh. N.B. railway embankment near Craigie, 
J. M‘A., I.C., p. 205. 

♦Ditrichum homomallum, Hampe. Bank of River Avon below Canal 
aqueduct. [Didymodon hderomnllum recorded from parish of 
Bo’ness in New Stat. Acc ,ii, p. 127, j^robably refers to this species.] 

[^IHdymodon capillaceum. Parish of Abercorn, New Stat. Acc., ii, p. 22.] 
If this is D. capillaceum, Sclirad. montana, Lindb., it is 

unlikely to have occurred in this district. 

♦Seligeria recurvata, B. k S. Near Ecclesmachan. 

Ooratodon purpureus, Brid. Very common. 

Rhabdoweisia denticulata, B. & S. Summit of Cocklerue, J. M^A. 

Cynodontium Bruntoni, B. & S. Binny Crag, W. E. Cocklerue, 
J. M*A., I.C., p. 205, seems to be an error, and probably refers to 
Mr. Evans’ record. 

Dichodontium pellucidum, Schp. Breich Water ; River Almond ; 
River Avon, 

Dicranella heteromalla, Schp. Common on shady banks, in 
woods, etc. 

D. cerviculata, Schp. Drumshorcland Moor, J. M‘A. ; near Winch- 
burgh, W. E. ; near Fauldhouse ; Hiiiubie Quarry, Kirkliston. 

D. varia, Schp. Drumshorcland, W. E. Almondell. 

D. squarrosa, Schp. Near Cocklerue, W. E. 

Dicranoweisia cirrata, Lindb. Binny Crag, Grev. Flora Edin., 
p. 237 (sub JVemia). Common on trunks of trees, rocks, etc., 
in all parts of the county. 

CampylopuB flexuosus, Brid. Blawhom Moss. 

0. pyriformis, Brid. Balvormie ; Houston Wood ; and other peaty 
woods and moors. [Dicranum flexuosum described as covering 
entire bank at Tod’s Mill, in abundant fructification, parish of 
Bo’ness, New Stat. Acc., ii, p. 125, may refer to this species.] 

C. flragilis, B. & S. Avon valley, W. E. 

Dicrauum Bonjeani, De Not. Stream near Binny Crag, W. E. ; 
Galabraes, Bathgate Hills. 

D. Bcoparium, Hedw. Woods, moors, rocky places, and sometimes 

tree trunks throughout the county. 
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D. xnajuS) Turn. Bowdenhill. 

Leucobryum glaucum, Schp. Blawhom, W. E. ; Bee Crags • Houston 
Wood. 

*Fissidens exilis, Hedw. Clay bank, Wiuchburgh, W. Edgar Evans. 

F. pusillus, Wils. Linlithgow, W. Bell. (Herb. Edin.) ; Dalmeiiy 
Park, W. E. ; Midlio])e Glen, S. K, B. 

F. incurvus, Starke. Near Port Edgar, J. ML\., l.c., p. 205. 

F. bryoides, Hedw. Fref|iieriL on damp shady baiike, Avon and 
Almond ravines. Midhope Glen, etc. 

F. adiantoides, Hedw. Old (piarry, Galabraes, Bathgate. 

F. taxifolius, Hedw. Bridge Castle, W. E Midho]je Glen. 

Grimmia apocarpa, Hedw. (Wnnon on walls in the upland region. 
Fro(|uent elsewhere. 

vHi'. rivularis, W & M. River Avon ; Fcclesmachan Burn. 

G. maritima, Turn. Shore east of South Queensferry, W. E. ; shore 

near Society. 

G. pulvinata, Smith. Common on walls both in the upland and low- 
land ]>arts of the county. 

G. tricbopbylla, Grtw. Parnsh of Bo’ness, New Stat. Ace , li, p. 127 ; 
(haigiehall Wood, J. M‘A.; near (Vrl<»\vrie, W. K. ; Craigs Quarry, 
Kirkliston 

*G. leucopbaea, Orev. Parish of Abercorn, New Stat. Ace., ii, t). 22 

Rhacomitrium aciculare, Bnd. Common on locks in most of the 
•sti earns 

R. fasciculate, Brnl, Common on rocks and walls. 

R. heterostichum, Brid. We.sterii heights ot Ecelesmachan jiarish, 
N‘*\v Stat. Ace., ii, p, 110 (suh Tnrkostomo) Common on rocks 
and walls, especially in the upland region. 

R. lanuginosum, Bnd Bowdenhill. 

R, cane&ceus. Brid. Western heights ot h]cele‘‘niachaii ])ansh, New 
Stat. Ace., 11 , J). 110 (sub Trichosiomo), Near North Mains, 
var. ericoides, B. & S. Census C^it. 

Ptychomitriuni polyphyllum, Furn. Wall near Craigton; stones 
by loadside .south of Linlithgow ; old quairy, Philpstoun. 

Hedwigia ciliata, Ehrh. Craigiehall Wood, J. M‘A. 

Phascum cuspidatum, Schreb. CJensus Cat. 

*P. cuspidatum, Schreb., var. piliferum. Hook. & Tayl. South 
Queensterry, W. E. 

Fottia Heimii, Furnr. i’arish of Bo’ness, New Stat. Acc., ii, p. 127 
(sub (^mnostomo). East side of Forth Bridge, W. Edgar Evans. 
Mouth ot Longreen Burn, Dalmeny shore, J. M‘A. 
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P. truncatula, Lindb. Field near South Queeiisferry, W. E. Near 
Kirkliston. 

♦P. minutula, Furur. Drumshoreland, W. E. 

P. lanceolata, C. M Wall near Kirkliston, Grev. Flora Ediii., p. 236 
(sub Wetma). Old bing, Craigton. 

♦Tortula rigida, Schrad. Grows abundantly by riverside at Inueravon, 
New Stat. Acc., ii, p. 124 

T. ambigua, Angsti. Bank of liiver Almond near Illieston. 

T, muralis, Hedw. Very common on walls throughout the county. 

T. subulata, Hedw. Ecclesmachan, Craigton, and elsewhere frequent. 

•T. intermedia, Berk. Wall by towpath of Union Canal near Auld- 
cathie ; old bing, Craigton. 

T. mraliformis, Dixon. Hopetoun shore, S. E. B. Shore at Dalmeny 
Park, W. E. 

i ' 

Barbula lurida, Lindb. Railway cutting, Port Edgar, J. M‘A., l.c., 
]). 205. 

B. rubella, Mitt. Common on damp walls, stony places, etc. 

B. tophacea, ^litt. Parish of Bo’ness, New Stat. Acc., ii, p. 127 (sub 
T)idymodon trifario). Rocks by the Almond below Cramond Brig, 
W. E. Bank of Ri\er Almond near Illieston; railway cutting, 
Winchbnrgh ; railway cutting, Port Edgar. 

B. fallax, Hedw. Hank of River Almoml near Illieston. 

B. spadicea, Mitt. Stones in River Almond near Cramond, W. E. 

B. rigidula, Mitt. Drumshoreland, W. E. 

B. cylindrica, Schp. Wall at Carlow rie ; W. E. wall by towpath of 
Union Canal, Auldcathie ; lioundary wall of Newliston Park. 

B. vinealis, Brid. Wall near Livingstone. 

B. Homschucbiana, Schultz. West of South Queensferry, J. M‘A., 
I.C., p. 205. 

B. revoluta. End. Old stone walls about Kinneil, New Stat. Acc., ii, 
p. 125 (sub Tortula). Common on mortar of dry walls. 

B. convoluta, Hedw. Old road near Bellside, and elsewhere frequent. 

B. unguiculata, Hedw. Common on walls, waste ground, etc. 

Leptodontium flexifolium, Hampe. Binny Crag ; about Craigiehall 
Dykes, J. M‘A, ; Dechmont Law. 

Weisia viridula, Hedw. Earthy rocks. River Almond, at Illieston ; 
and elsewhere frequent. 

*var. deusifolia, B. & S. Carribber Glen, W. E. 

*W. mucronata) B. & S. Drumshoreland, W. E. 
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W. rupestris, C. M. Mouth of railway tunnel, Port Edgar, J. M‘A. 

W curvirostris, 0. M. Ecclesinachan, Gr(‘v. FI. Edin., p. 227 (sub 
(hjmmstomo). Very abundant and luxuriant in the railway 
cutting near Wincliburgh. 

W. verticillata, Bnd. Census Cat 

Trichostomum flavovirens, Bruch. About Society and elsewhere 
on shore near South Queensferry, J M‘A. and W. E. 

Oinclidotus fontinaloides, P. Beauv. River Almond at CraigiehaU, 
J. M‘A. ; Ecclesmachaii burn ; River Avon. 

Encalypta vulgaris, Hedw. Blackness, W. E. 

E. streptocarpa, Hedw. Abundant on walls near Torphichen and 
Linlithgow. 

Zygodon Mougeotii, B. & S. Rocks m Carnbber Glen. 

Z. viridissimus, R Brown. Near Linlithgow, W. Bell (Herb., Edin.). 
var. rupestris, Hartm. Wall west of South Queensferry. 

Z Stirtoni, Schp. Near South Queensferty, W. E. 

*Ulota Bruchii, Hornsch. Carnbber Glen, W. E. 

U. phyllantha, Bnd. Siiore at South Queensferry. 

♦Orthotrichum anomalum, Hedw., var. saxatile, Milde. Wall by 
towiiatli of rnioii Canal neai Craigttui ; htunes in old ^^uarry, 
Philpstoun ; loose rocks, Bathgate Hills. 

*0 cupulatum, HofFm , var. nudum, Braithw. River Almond at 
C)raigieliall, J. M‘A. Rocks in River Avon below Canal 
a(|ueduct. 

0. afine, Schrad Dalmeny Park, W. E. 

0. rivulare, Turn. Linlithgow, W. Hell, anno 1809 (Herb., Edin.) 
Still m this locality on the River Avon in June 1916. 

0 pulchellum, Smith. South Queensferry ; Drunishoreland Moor, 
Grev. FI. Edin., j). 249. 

0. diaphanum, Schrad. Parish of Bobiess, New Stat. Acc., ii, p, 126. 

♦Splachuum sphaericum, Linn, til Blawhorn ^loss, W. E., 1916. 

Ephemerum serratum, Hampe. Field at Dnimshoreland, W. E. 

Physcomitrella patens, B. & S. West of South Queensferry, J. M*A., 
I.C., p. 206. 

Physcomitrium psrriforme, Bnd. Near Linlithgow, J. M‘A. 

Funaria Templetoni, Sm. A barren specimen growing on a rock in 
the River Avon was doubtfully reierred to tins species by R. H. 
Meld rum. 

F. hygrometrica, Sibth. Very common throughout the county. 
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Anlacomnium palustre) Schwaeg. Dnimshoreland and Fauldhouse, 
W. E. Blawliorn Mosd ; Houston Wood. 

*A. androgynum, Schwaeg. On sunk wall and fallen timber, New- 
lislou ; wall near Kirkliston Distillery. 

Bartramia ithyphylla, Brid. Kirklibton Distillery, J. M‘A., l.c., 
p. 205. 

B. pomiformis, Hedw. Crevices of rocks, banks, and walls both in 
the upland and lowland regions ; frequent. 

var. crispa, B. & S. Carribber Glen, W. E. 

Philonotis fontana, Brid. Common along the streams and ditches 
of the upland country. 

P. calcarea, Schp. Beside Canal, near Linlithgoiv, J. M‘A. 

"‘Breutelia arcuata, Schp. Dnimshoreland Moor, W. E. 

Leptobryum p3rrifonne, Wils Kirkliston Distillery, J. M‘A., l.c., 
p. 205. 

Webera cruda, Schwaeg. Wall near Oramond Bridge, J. M‘A. Rocks 
by stream, S.W. ol Binny Crag, W. E. Rocks, Carribber Glen ; 
rocks by roadside south of Linlithgow. 

W. nutans, Hedw. Abundant on bank‘d, earthy rocks and walls, and 
decaying timber in the lowlands ; and on the moor." in the 
upland «>. 

W. annotina, Schwaeg. Drumshoreland, J. M‘A., l.c., p. 205. Fields 
near Balvorime 

W. proligera, Bryhn. Binny Crag, W. E 

*W. camea, Schp. Bank of River Almond, near Invin^^stone, W. E. 
Bank of River Almond, lllieaion ; hank of River Avon behjw 
Canal aqueduct. 

W. albicans, Schp. Railway cutting, Winchburgh ; banks of the 
Avon and the Almond ; and elsewhere by damp roadsides, etc., 
frequent. 

Bryiun pendulum, Schp. Wall, Hawes Brae, J. M‘A 

B. pallenS) Sw. Bank of River Avon. 

B. pseudo-triquetrum, Schwaeg. Railway cutting, Winchburgh. 

B. bimum, Schreb. Drumshoreland, W. E. 

B. caespiticium, L. Common on mortared walls. 

B. capillare, L. Very common on damp walls. 

B. atropurpureum, W. & M Walls near South Qneensferry, Greville, 
(Herb. Edin.). 

R alpinum, Huds. Cocklerue, J. M‘A., l.c., p. 205. 

B. argenteum, L. Common on waste ground, footpaths, etc. 
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B. roseum, Schreb. East ot Longreen, Daluieny, J. M‘A. Near Black- 

ness Castle, W. Edgar Evans. 

Mnitun affine, Bland. Near Torpliiclieii and (^arlowrie, W. E. 

Oarnbber Glen. 

M. cuspidatum, Hctiw. Hnmbie Quarry, near Winchburgh, W. E. 

M. rostratum, Srhrad. Parish of Bo’n(*ss, New Stal. Ace., ii, p. 127 
(sub Bryo). Ditch, Swinobiirn, Kirkliston, S. E. B. Carlowrie, 
W. E. Carribber (Hen, W. Edgar Evans. 

M. nndulatuin, L. Parishes of Abercom and Bo’ness, New Stat. Acc., 
li, p. 22 and p. 127 (sul) Bryo lujiilato). Common in damp woods, 
es])eeially in the river ravines. 

M. hornum, L. Very common in woods and shady places. 

M. serratnm, Schrad. Bank of River Almond above Cramond 
Bridge, J. M‘A. Carribber Glen, W. K. 

M. Stellare, Reich North of Linlithgow ; Carribber (Hen (the 
locality on which the Censu.s Cat. record was based, VV. E ). 

M. punctatum, L. Parish of Abercorn, New Stat. A(T., ii, p. 22 (sub 
Bryo). Common on damp banks and rocks by streams, also in 
marshes and bogs in the moorland region 

M. STibglobosum, P> ik. S. Censn- Cat. 

Fontinalis antipyretica, L. River Avon ; Ecclesmachaii Burn ; 
])ond near Port Edgai. 

Neckera complanata, llulm. Parish of Bo’ness, New Stat. Acc,, ii, 
p. 127 (sub Hypno). Avon valley near Woodcockdale. 

Homalia trichomanoides, B S. Below Cramond Bridge, J. M‘A. 
Avon valley near Woodcockdale; Almond valley near Illieston. 

Pterygopbyllum lucens, l^nd. Parish of Bo’ness, New Stat Acc., li, 
p. 127 (sub Hookena). Carribber (Hen, W. E. 

Porotrichum alopecurum, Mitt. Parish of Pio’ne-s, New Stat. Acc., 
li, p. 127 (sub Hypym). Inchgarvie, South (^ueensferry. S. E. B. 
Carribber (Jllen ; River Almond near lllieston 

Leskea polycarpa, Ehrh. River Almond below Cramond Bridge, 
J. M‘A. 

Heterocladimn heteropterum, B. & S. Census Cat. 

Thuidiuiu tamariscinmn, B. & S. Common in open deciduoms woods, 
etc. 

T. recognitum, Lindb. West of South (^ueensferry, J. M‘A., l.c., 
p. 205. 

Climacium dendroides, Web. & Mohr. Old bing, Craigton ; and 
frequent in marsliy places in the uplands. 

Oaxnptotkeciiuii sericeuxn, Kmdb. Common on walls both in the 
upland and lowland districts. 

C. lutescens, B. & S. Census Cat. 
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Brachythecium albicanB, B. & S. Hopetoun shore, S. E. B. Dal* 
iiieny shore, J. M*A. Binny Crag, W. E. 

B. rutabulum, B. & S. Common on damp ground, shady walls, etc. 

B. rivulare, B. & S. Rocks by River Avon and River Almond. 

B. velutinum, B. & S. Craigiehall Wood, J. M‘A. Damp wall near 
Pliilpstouii and similar situations freipient. 

B. populetim, B. & S. Carribber Glen, W. E. Almond valley near 
Illieston. 

B. plumosum, B. & S. Carribber (^len. 

B. purum, Dixon. Common on damp grassy banks and fields. 

Eurliyncbiimi piliferum, B S. Hojietoun woods, New Stat. 
Acc., 11 , p. 125 (sub Hijpno). Almondell; Carribber Glen; 
Kirkliston Distillery. 

£. crassinerviuiu, B. & S. Almond valley below Cramond Bridge 
and below Craigiehall Bridge, .1 M‘A. 

£. praelongum, Hobk. Very coinmon m the lowland woods, etc. 

E. Swartzii, Hobk. Near Plnlpstoiin. 

E. myosuroides, Schp. Carribber Glen ; Almondell ; Canal eiu- 
baukineiit, Winchburgh 

E. mytirum, Dixon. Almondell ; near Linlithgow 

E. striatum, B. & S. Almondell ; Avon valley. 

E. rusciforme, Milde. Common in most of the streams winch do not 
suffer from excessive pollution. 

E. murale, Milde. Old stone walls about Kiimeil, New Stat. Acc., 
11 , p. 125 (sub IIyp7io). On Dalmeny shore, west of River 
Almond, J. M‘A. Old wall in wood by River Avon, Wood- 
cockdale 

E. confertum, Milde. Damp wall by Union Canal, Philpstoun, and 
similar situations frequent. 

Plagiotbecium depressum, Dixon. Side of River Almond below 
Craigiehall Bridge, J. M‘A. 

P. elegans, Sull. Craigiehall Wood ; Almond valley south of 
Cramond Bridge, J. M‘A. Bridge Castle, W. E. 

P. denticulatum, B. & 8. Cocklerue, J. M‘A. Common on banks 
and rooks in shady places. 

P. sylvaticum, B. & S. Craigiehall Wood, J. M‘A.; near Binny Crag, 
W. E. 

P. undulatum, B. & S. Common in woods, on heaths, etc., throughout 
the county. 

Amblystegium serpens, B. & S. Common on damp walls, stones, 
and old tree stumps 
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A. filicintun, De Not. Near Liulitligow, W. Bell (Herb., Edin.). 
West of South Queensferry, J. M‘A. Railway cutting, Winch- 
burgh ; frequent in the river ravines. 

Hypnum riparium, L. Linlithgow Loch, J. M‘A., l.c., p. 205. West of 
South Queeiibferry, J. M‘A. Huinbie Reseivoir, W. E. 

H. stellatum, Schreb. Census Cat. 

var. protensum, Rohl. Drumshoreland Curling Pond, 
J. M‘A., I.C., p. 205. Wall south of Linlithgow; old limestone 
workings north of Bathgate. 

H. aduncum) Hedw. non L. Cenhus Cat. (may be based on record 
by Bell and Sadler in Trans. Bot. Soc. Edin., 1869 ; see 
H. faltaiiim), 

H. fluitans, L. Fauldhouse Moor, W. E. 

*var. falcatum, Schp. Houston Wood. 

H. exannulatum, Uumb. Dnunshoi eland Curling Pond, J. M‘A., 
l.c,p 205. 

■^var. pinnatum, Boul., f. acuta, Sno. Houston Wood, 
f. montana, Ren. Drumshoreland, J. M‘A. (Herb., Wholdon). 
f. gracilis, Ren Drumshoreland Curhng Pond, J. M‘A. (Herb., 
Wheldon). 

H. uuciuatum, Hedw. Common on moi.st banks and rocks, ebpeci ally 
in the Almond and Avon ravines. 

H. commutatum, Hedw. Railway cutting, Wmchburgh. 

*H. falcatum, Bnd. Linlithgow, W. Bell (Herb. Edin.) —named H, 
adunc'uw in Bells handwriting, and evitlenlly the plant upon 
which record by Bell and Sadler in Trans. Bot. Soc. Edin. was 
bahed. 

H. cupressiforme, L. Very common on walls, fallen timber, etc. 
var. resupinatum, Sch]). Dalmeny Park, W. E. 
var. filiforme, Bnd, Trt es in the Avon ravine. 

var. ericetorum, B. & S. Blawhorn Moss, W. E. Houston 
Wood ; Drumslioreland Moor. 

H. Patientiae, Lindb. South of Linlithgow, J. M‘A. Near Bathgate, 
W. E Roadbide near North Mams. 

H. molluscum, Hedw. Alinondell ; Carnbber (Hen ; Bathgate Hills. 

H. palustre, Iluds. River Almond at Crainond, J. M‘A. Rocks by 
thu River Avon, and by most (*f the rocky streaiufa in the county. 

*H. eugyrium, Schp., var. Mackayi, Schp. Riccarton, W. E. 

H. ochraceum, Turn. Census (^at. 

•H. Stramineum, Dicks. Blawhorn, W. E. Fauldhouse ; Houston 
Wood. 

H. cordifolium. Hedw. DnimHioreland Curling Pond, J. M*A , l.c., 
]). 205. Pond near Phil])stoun House. 
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H. cuspidatum, L. Very common in marshes and wet places by 
ponds and streams. 

H, Sclireberi, Willd. Common in heatliy woods like Druinshoreland 
and Houston, and on the upland jiastures. 

Hylocomiuxn splendens, B. & S. Bank of River Avon near Canal 
aqueduct ; frequent in the uplands. 

H. loreum, H & S. Cocklerue and Druinshoreland, W. E. Bowdenhill. 

H. squarrosum, B. & S. Coinmon m woods, grassy banks, damp 
pastures. 

H. triquetmin, B. & S. Dalineuy l^irk and Drumshoreland, W, E., 
Bellside woods 


Cekatopiiyllum demeusum, Linn, in the Orkney 
Isles. By Arthur Bennett, A.L.S. 

(Read 8th February 1917.) 

Mr. Ma^rnus Spence (author of tlie Flora Orcadeusis) has 
sent mo living Rpociiiiens of the above from Oraernshall 
Loch, in the ac^utli of the Mainland. 1 know of no certain 
record north of Forfar, where it is jilentiful in the Lochs of 
Rescobie and JWgavies. 

But there is no climatal or distributional reason against 
its occurrence to the extreme north of Scotland, as it occurs 
in Sweden to W. Norrland in 65"' N. hit., in Norway at 
Ullenensaker in o' N. lat., and in Finland in N. lat. 

Mr. Spence’s specimens are also of interest, as they are 
provided with winter-buds, or gemmae. I have looked 
through many British and European Floras but can find 
no mention of such. So I sent specimcuia to Mr. W. 
Worsdell, F.L.S., and he kindly replied: “Many thanks 
for sending me the winter-buds of CendophyLlam, They 
seem to be known, however. 1 have to-day found a 
reference to them in Schenk’s Biologic des Wassergewachse 
as follows : ^ Irmisch found in many cases that the leaves 
of the branch-tips became curved over one another and the 
older internodes died off, so that the terminal buds repre- 
sented small, loosely-compacted, isolated clumps, which 
grow out in spring.’” 

These winter -buds seem to be very like those of TTtri- 
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cularia, having the same dense texture, with stiff hairs in 
abundance. 

Mr. R. Heddle reported Ceratophyllum from ‘'Loch of 
Ayre, Kirbister.” But Col. H. H. Johnston has a specimen 
from Heddle, and it proves to be Uiricularia vulgaris, 
Linn., which Miss Boswell reported for Orkney in Watson's 
Top. Botany, i, p. 319 (1874). 


Ulex nanus, Forster in Caithness. 

By Arthur Bennett, A.L.S. 

(Read 8th February 1917.) 

Lately (14th October 1916) Mr. G. Lillie of Lybster sent 
me specimens of Ulex na'nus from Ben Alisky, a hill in the 
parish of Halkirk, about 12 miles north of Berriedale. 
The hill is 1142 feet high, and the U* nanus occurred at 
about 800 feet. The specimens are very dwarf, the young 
stems very hairy with white shaggy hairs. Beneath the 
primary spines are here and there unifoliate leaves, exactly 
the same as 1 possess in seedlings of U. europaeus] these 
are above the trifoliate leaves (which succeed the cotyle- 
donary ones), and number nine before the spines commence. 

There are no roads near this hill ; “ the nearest house is 
Dallawillaii Lodge, about a mile from it." 

Mr. G. Lillie writes that his niece and nephew (Miss A. 
Lillie and Mr. W. Lillie of Watten Manse) found the plant 
on an excursion to Morven, and “although the general 
effect of the hill is rather barren, it had, among other plants, 
Vacciniiim Vitis-Idaea, Arctostaphylos Uva-ursi, Listera 
cordata. Lycopodium alp inum, Si,nd Solidago Virga-aureaJ' 

This locality is the most northern in Europe, being about 
58° 20' N. lat. I know of no station in Europe north of 
50° N. lat. 

The only Scottish stations I have seen specimens from 
are Kirkcudbright (Professor Oliver) and Dumfries (Mr. 
Fingland). 
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Note on Insect Visitors to Corallorhiza innata 

AND some other OrCHIDS IN THE FoRTH DISTRICT. 
By William Evans, F.RS.E. 

(Read 12th April 1917.) 

lu Knuth’s Handbook of Flower Pollination (Engl, 
ed. iii, p. 347, 1909) no “ visitor ” is given in the case of 
Corallorhiza innata, R. Br. ; but, from the small size of the 
flowers, it is concluded ‘‘that they are visited by small 
insects, which use the anterior downwardly bent part of 
the labellum as an alighting-platform, and creep tlience to 
the nectar secreted and concealed at the steeply down- 
wardly bent base of the organ.’' As proof of the correct- 
ness of the first part of this conclusion, the following 
incident seems worth putting on record. . 

On June 5, 1908, I found a group of half a dozen spikes 
of the coral-root orchid (Corallorhiza innata) in a stretch 
of rather boggy ground beside Loch Leven, Kinross-shire 
The flowers were at their best, and had proved attractive 
to a species of small black fly, numbers of which were 
settled on each of the spikes. When disturbed they were 
in no haste to leave the flowers (perhaps the nectar had 
made them drowsy), creeping away among the grass rather 
than attempting to escape by flight, so that tlieir capture 
was an easy matter. A score might have been secured 
without any difficulty; but, as it was, two for identifica- 
tion were all that I took. An attempt, with Mr. P. H. 
Grimshaw's help, to identify them at the Royal Scottish 
Museum having failed, I submitted the specimens to Mr. 
Austen, of the British Museum, who found them to agree 
with an Empis from Naim which he had labelled ? sp. 
nov. Here the matter rested till last year, when Mr. J. E. 
Collin saw my two specimens and identified them as a 
species standing in the late Mr. Verrall’s collection under 
the MS. name of Empis snowdoniana. Though no de- 
scription of it has, so far as I am aware, yet been published, 
the species, with Verralls MS. name for it, has been recorded 
from Sutherland by Colonel Yerbury in the Scottish 
Naturalist for December 1912. 
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My Loch Leven specimens are both males, as were also, 
I believe, all the others at the coral- root flowers, on the 
nectar of which they were doubtless feeding. Unfortun- 
ately I did not think of observing how they reached the 
hidden nectar, but one might conjecture that the long pro- 
boscis — a characteristic of the genus would be 

useful in this connection. Empids, of both sexQs, besides 
sucking nectar, prey also on small insects, chiefly Diptera. 
In the use of this insect prey, a very remarkable habit in 
relation to courtship has been investigated by Mr. A. H. 
Hamm (see report by Professor Poulton, in Ent. Mo. Mag., 
1913, p. 177). Ill some species the male, as they pla}^ in the 
air, presents the female with a fly which she carries about 
and sucks during pairing. In others the gift takes the 
form of a coccooii which he has spun about the fly. Or 
the plaything may consist of some such object as the 
stamen of a buttercup. 

Emjns snowdoniana is a small, blackish, somewhat 
shining fly, with pale smoky-brown wings. Length (head 
and body) about 5 mm.; expanse of wings about 9 mm. 
It is probably not uncommon in early summer on meadows 
and moors in the Edinburgh district. Besides the Loch 
Leven examples, I have a female taken above Silverburn, 
on tlie south side of the Pentland Hills, May 27, 1895, and 
a male from Bavelaw Moss, to the north of the same range. 
May 20, 1904 

In tin* case of Goody era repens, K. Br., Knuth states that 
only humble bees (e.g. BomJnis }yraforum, L., in North 
Scotland, and B. mastrxicatus, Gerst., in the Alps) had so far 
been observed as visitors to its flow^ers ; but that Muller 
‘‘ is inclined to think, however, tliat the true pollinators 
are small, short-tongued insects, to which the structure of 
the flower is adapted.” On August 7, 1909, happening to 
pass through a pine wood in East Lothian where this 
interesting orchid grows, I noted the following insect- 
visitors to the flowers: — viz. Bomhns pratorum, L., a good 
many ; B. lucorum, L., many ; and two hover-flies, Syrphus 
ductus, Zett., and Platychirus alhimanus, F., one of each. 
The visitors thus comprise Uiptera as well as bees. 

Adjoining the same pine wood, some plants of Liatera 
orata, R. Br., were in fine flower, and furnished the following 
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fairly long list of visitors : — Hymenoptera : small ichneu- 
mon-fly, two. Diptera: Rhamphomyia nigripennis, F. 
(a small Empid), one; Syrphus cinciellus, Zeti, one; 8, 
vitripennis, Mg., two; Hydrotaea irritavs, Fin., two; Piero- 
paectria frondescentiae, L., two. Coleoptera : Meligetlies 
aerieuSy F., one ; Malthodea minimus, L., one ; Anaspis rufi- 
lahrisy Gy 11., a great many. Hemiptera : Pith anus maerkeli, 
H.-S., one ; Lyg'us leucorum, Mey., one. Pseudo-Neur- 
optera : Mesopsocus unipunctaiusy Mull. On one of the 
spikes were three young snails, apparently Helix 
arbustorum. 

None of the above appears among the visitors to L, ovata 
mentioned by Knuth. 

On a flowering spike of Orclds maculata, L., growing 
along with the L. ovata, the small brf>wni8li beetle, A naspis 
rufilahriSy so abundant on the latter plant, was also present 
in considerable numbers. 


Some Moss Records for Selkirk, Peebles, and the 
Lothians. By William Evans, F.R.S.E. 

(Read 8th February 1917 ) 

The discovery of mislaid specimens and notes, and the 
results of some further field-work, since the publication 
of the Census Catalogue of British Mosses in 1 907, have 
enabled me to supply records filling up many of the gaps 
in respect of the above counties. A number of these 
records were included by Mr. James M‘ Andrew in his 
Notes on Some Mosses from the Three Lothians (Scot. 
Bot. Rev., 1912, p. 202), while all the Linlithgowshire (West 
Lothian) ones have been given to Mr J. C. Adam for inclu- 
sion in his paper on the Mosses of that county (ari^er/, p. 123). 
The additions contained in the present paper, therefore, 
relate to a large extent to the Selkirk and Peebles lists, the 
former of which must still be far from complete — in the 
Catalogue it is credited with barely sixty species. In 
December 1901, the late James Murray, author of the list 
of Mosses in the Handbook of the Fauna and Flora of 
Clyde,” sent me a list of 104 species he had collected in 
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tha Broughton district of Peeblesshire. All, with three 
exceptions as mentioned below, are, however, given for 
the county in the Census Catalogue- 

From the point of view of the local bryologist the 
Census Catalogue loaves much to be desired; it supplies 
him simply with a list of the species the compilers had 
records of from any particular county, no localities oi 
other data being given, though to some extent these may, 
no doubt, be traced in the literature cited. To a great 
extent, however, the Catalogue is based on unpublished 
information. In these circumstances I have thought it 
desirable to include in this paper the more interesting of 
the records supplied by myself to the compilers. 

It only remains to add that practically all my records 
have been at one time or another authenticated by the 
submission of specimens either to Mr. H. N. Dixon or 
31 r. R. H. Meldrum. 

The nomenclature is uniform with that of the Census 
< "atalogue. 

Co. 79, Selkirk. 

The additions to the list for this county, wliich was largely supplied 
bv me, aie as under: — The date of the Selkirk and Buwhill records is 
August 1903, and that of the (lalashiels ones November 1910. 

Polytrichum pilifenun Schieb. Turf-capped walls, Selkirk. 

P. jtmiperinum Willd. Stream-side south of Yarrow. 

P. gracile Dicks Near Galashiels. 

P. commune L. Tushiehiw (Ettrick), and south of Yarrow. 

Ceratodon purpureus Brid. South of Yarrow ; Galashiels. 

Bicranella heteromalla Schp. Selkirk ; Yarrow; Galashiels. 

D. squarrosa Schp. East of Newhall Water between Yarrow and 
Traquair, May 1917. 

Dicranum majus Turn. Banks of Yarrow at Bowhill. 

Leucobrytim glaucum Schp. Near Tushielaw, Aug. 1903. 

Fissidens bryoides Hedw. East of Newhall Water. 

Grimmia apocarpa Hedw., var. rivularis, W. & M. Newhall Water 

Q. pulvinata Smith. Selkirk ; Galashiels, etc. 

Rhacomitrium fasciculate Bnd. Wall near Qalashiels. 
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B. heterostichiun Brid. Selkirk ; Galashiels, etc. 

B. lanuginosum Brid. Hills near Tushielaw, and south of Yarrow. 
B. canescens Brid. Selkirk ; east side of Newhall Water. 

Hedwigia ciliata Ehrh. Near Galashiels. 

Pottia truncatula Lindb. Field at Selkirk. 

Tortula muralis Hedw. Walls about Selkirk and Galashiels 
T. sabulata Hedw. Selkirk ; Bowhill. 

T. ruralis Ehrh. On wall east of Newhall Water, May 1917 
Barbula rubella Mitt. Selkirk ; Bowhill ; Galashiels. 

B. cylindrica Schp. Bowhill. 

B. unguiculata Hedw. Selkirk ; Galashiels. 

Ulota Bruchii Hornsch. On birches east of Newhall Water. 
Orthotrichum Lyellii H. & T. On trees at Selkirk and Bowhill. 

0 afSue Schrad. Near Galashiels; on wall east of Newhall Water. 

0. diaphanum Schrad. Wall near Galashieh. 

Aulacomnium palustre Schwaeg. East of Newhall Water 
Bartramia ithyphylla Bnd. Banks of Yarrow at Bowhill 
B. pomiformis Hedw. Near Galasluels 
Webera nutans Hedw. (Calash nds ; ^onth of Yarrow. 

W. albicans Schp. Selkirk ; east of Newhall Water, ]\Iav 1917 
Bryum pallens Sw. East of Newhall Water. 

B. pseudo-triquetrum, Schwaeg. East side of Newhall Water, Selkirk 
B. caespiticium L. Selkirk ; Galashiels. 

Mnium af&ne Bland. Roadside south of Galashiels. 

M. undulatum L. East of Newliall Watci. 

Fontinalis antipyretica \ j . In stream south of Yarrow. 

Neckera complanata Hubu. Bowbill 
Leucodon sciuroides Schwaeg. Selkirk ; Bowhill. 

Porotrichum alopecurum Mitt. Rocks by ♦be Yarrow at Bowhill 
Olimacium dendroides W. & M. Selkirk ; Tushielaw ; Yarrow. 
Brachythecium rivulare B. & S. Bowhill. 
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B. velutinum B. & S. Selkirk ; Galashiels. 

B. populemn B. & S. Near Galashiels. 

Burliyncluum myosuroides Schp. Selkirk ; east of Nt wliall Water. 

E. striatum B. & S. Bowliill. 

£. rusciforme Milde. Bums near Selkirk and Yarrow 

Plagiothecium denticulatum B. & S., var. majus, Bonl. Bowhill 
(specimen determined by Mr. Meldrnm). 

P. silvaticum B. k S. East of Newhall Water. 

Amblystegium serpens B. & S. Bowhill ; Galashiels 

Hypnum commutatum Hedw. and H. palustre HiuK J^elkirk ; 
south of Yarrow. 


Co. 78, Peebles. 

(a) Additions to the Census Cat. list : — 

Sphagnum cymbifolium Ehrh., var. congestum Schp. Mos^ south 
of Leadhurn, Sept. 1904. 

S medium Lirnpr. Moss south r)f Leadlmrn, Sept. 1904 

S Austin! Sail J\los.s south of Leadburn, Sept 1904. 

These three Sphagna were determined for me by Mr Dixon 

Tetraphis pellucida Hedw. Macbiehill ; Whim, 1916 (.T. C. Adam). 

Polytrichum alpinum L Hills between Eddleston and Moorfool 
VV^ater, March 1904. 

P. formosum Hedw. Darnhall, Eddleston, Nov. 191G. 

Pleuridium axillare Lindb. Portmore Loch, Oct. 1905 

Dicranella rufescens Sdip. Portmore Loch, very abundant and tine, 
Oct. 1914. D, varia Sch]) Medwyn Water, Aug. 1904. 

Oampylopus pyriformis Bnd. Tins and C. flexmsus Bud. on moor 
south of Leadbuni, May 1902. 

Dicranum Bonjeani l>e Not. Between Dolpliinton Station and West 
Linton, Aug. 1903 ; Darnhall. 

D. majus Turn. Macbielull ; Oowie’s Linn, near Eddleston, April 1902. 

Leucobryum glaucum Schp. Moor between Bedford hill and Cowie’s 
Linn, A])nl 1902 ; etc 

Grimmia trichophylla Grev. Whitfield, near Macbiehill, Feb. 1896. 

Phascum cuspidatum Schreb, Fields at Macbiehill. 

Tortula ruralis Ehrli. Old wall near Eddleston, Sept. 1904 ; 
Traquair, May 1917 ; near Broughton (J. Murray). 
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Barbula fallax Hedw. Near Cowie^s Linn ; Fairliehope, Carlops. 

B. spadicea Mitt. Medwyn Water, Aug. 1904. 

B. vinealis Brid. Wall west of Carlops, May 1902 ; Eddleston. 

Orthotrichum anomalum Hedw., near var. saxatile Milde, “but not 
quite ” (Dixon). On wall west of Carlops, May 1902. 

0. diaphantun Sclirad. Near Broughton (J. Murray) ; Darnhall. 

Splachnum spliaericum Linn. fil. Millstone-rig, Pentlands, Aug., and 
mof-s south of Leadburn, Sept. 1904. 

Tetraplodon mnioides B. & S. Near source of the Medwyn, Peebles- 
shire bide of CO. boundary, July 1872. See Trans. Bot. Soc., xi, 466. 

Funaria hygrometrica Sibth. Macbiehill ; Cowie's Linn ; etc. 

Philonotis calcarea Schp. Near AVest Linton, Aug. 1 903. 

Bryuin argenteum L. Eddleston ; Innerleithen, conin. May 1917. 

B. roseum Schreb. Grassy bank at Innerleithen, Jan. 1897. 

Mnium rostratum Schrad. Cowie’s Linn, April 1902. 

M. serratnm Schrad. Cowie’s Lmn, April 1902 j North Esk above 
Carloi)s, May 1902. 

M. stellare Reich. Near Eddleston, 1915 (J. C. Adam). 

M. subglobosmu B. & S. Near AVest Linton, Aug. 1903. Probably 
this species, but no capsules were seen. 

Fontinalis antipyretica L., var. gracilis Schp. Eddleston AVater 
above Early vale, Oct. 1914. 

Homalia trichomanoides B. & S. Macbiehill ; Cowie’s Linn ; 
Darnhall. 

Pterygophyllum lacens Brid. Near Carlops, 1902. 

Leucodon sciiiroides Schwaeg. Portmore, May 1902 ; Darnhall, 
Nov. 1916. 

Pylaisia polyantha B. & S. Macbiehill, on trees, chiefly elm, Nov. 
1873 and Feb. 1874, and on gooseberry bushes in garden, March 
1875, etc. ; Portmore, on old hawthorn, 17th May 1902 ; all c. fr. 

Oamptotheciuin lutescens B. & S. Near Cowie’s Linn, April 1902. 

C. nitons Schp. Between Dolphinton Station and West* Linton, 

Aug. 1903 and June 1904. 

Bracbytbecinm albicans B. «& S. Lee Pen, Innerleithen, c. fr., Jan. 
1897 ; near Cowie’s Linn, April 1902. 

Eurbyncbinm confortum Milde. Near Eddleston, April 1902. 

Plagiothecioxn sylvaticnm B. & S. Cowie’s Linn, April 1902. 
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Amblystegimn serpens B. & S. MacBieliill ; Cowie’s Linn ; Darnhall. 

A. irriguum B. & S. Rocks on botli sides of the North Esk I’yehind 
Carlops, May 1902. (Determined by Dixon.) 

Hsrpnum fluitans L. Harlaw Moor west of Auchciicorth, Oct. 1906. 

H. conunutatlim Hedw. Near Innerleithen ; Cowie’s Linn. 

H. cupressiforme L., var. ericetonim B. & S. Innerleithen ; Darnhall. 

H. molluscum Iledw., var. condensatum Schp. Cowie’s Linn. 
(Named Ijy Dixon.) 

H. palustre lluds. North Esk above Carlops ; Cowie’s Lmii. 

H. stramineum Dicks. Medwyn Water, Aiig. 1 904 ; Harlaw Moor. 

H. cordifolimn Hedw. Wet meadow at Netherurd, July 1910. 

H. giganteum Schj). Near Broughton (J. Murray); North Esk 
Reservoir above Carlops, Oct. 1914. 1 have a note of having seen 

a specimen many yeans ago from the head of Medwyn Water. 

(b) Localities foi some of the less common species recorded for the 

county in the Caisus Cat. ;~ 

Oligotrichmn hercynicum Lam. (incurcim Lindb.). Pentlands beside 
road west of North E.sk Reservoir, Aug. 1904; Dainhall, Eddle- 
stoii, Nov. 1916. Barren in both instances. 

Polytrichum nanum Neck, I^eithen Water, near Innerleithen, 
Jan. 1^97. 

Diphysciuin foliosum Mohr. Near Broughton (J. Murray). 

Oynodontium Bnmtoni B. & S. Cown-’s Linn, April 1902. 

Dicranella squarrosa Schp. Leitheu Water, c. fr., Jan. 1897 

Dicranodontium longirostre B. & S. Near Broughton (J. M.) 

Dicranum fuscescens Turn. Lee Pen, Innerlejthen, Jan. 1897. 

Grimmia Doniana Sm. On rocks and “drystone ” walls, Innerleithen 
Hills, Cowie’s Linn, etc. 

Rhacomitrium protensum Braun. Near Broughton (J. M.). 

Tortola laevipila Schu aeg. Broughton (J. M.) ; Lainaiicha ; Darnhall ; 
Tra(juair. 

Barboia rigidola Mitt. Near Broughton (J. M.). 

Leptodontium flexifolium Hampe. South of Leadburn, Apiil 1902 ; 
ill fruit on hills between Eddleston and Moorfoot Water, March 
1904. 

Weisia rupestris 0. M. Oowie’s Lmn, April 1902. 
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Oinclidotus fontinaloides P. Beauv. Near Broughton (J. M.). 

Encalypta streptocarpa Hedw. Broughton (J. M.) ; wall at Carlops. 

Zygodon viridissimus R. Br. Lamaucha, April 1902 ; Darnhall. Z 
Moiigeotii and T. tortuosum^ Medwyn Water» 

Orthotriclium leiocarpum B. & S. Near Broughton (J. M.). 

0. Lyellii H. & T. Lamaucha ; Darnhall ; Traquair. 

0. rivulare Turn. Near Broughton (J. M.). 

O stramineum Hornsch. Near Broughton (J. M.). 

0. pulchelluin Smith. Roinaimo Hill, Dec. 1872 (a fine specimen 
collected hy my father); Portmore, May 1902. 

Funaria ericetonim Dixon. On sidch of surface dram on hillside, 
Leithen Water, Jan. 1897 ; near Broughton (J. M.). 

Bartramia ithyphylla Brid. Cowie’s Innn ; Carlops. 

Breutelia arcuata Schp. Cowie’s Lmn ; llarlaw. Moor. 

Plagiobrymn Zierii Lindh. Near Broughton (J. M.). 

Bryum filiforme Dicks. Fairliehope, near Carlops, Aug. 1904. 

Antitrichia curtipendula Bnd. On old ash, Macbiehill, c. fr., July 
1873,^ and March 1875 ; Broughton (J. M.). 

Heteracladium heteroptemm B. & S. Cowie’s Lmn, 1902. 

Brachythecium rivulare B. & S. Valley of Leithen Water m two 
places. 

Eurhynchium piliferum B. & S. Broughton (J.M. ) ; Darnhall. 

Amblystegium fluviatile B. & S.,and A. filicinum De Not. Near 
Bioughton (J. M.). The latter also near Eddlestun. 

Hypnuzn falcatum Bnd. Fairliehope, near C'arlops. 

H. Patientiae Lindb. Broughton (J. M.) ; roadside Harlaw Moor. 

H. crista-castrensis L. Moor wood, Macbiehill, abundant, fruiting, 
Aug. 1872, May 1875, etc. 

B[. eugyriusi Schp, Near Broughton (J. M.). 

The following, and many other commom^r species were collected at 
and near Cowie^s Linn in April 1902 : — Onminia aimcarpa var. rividana. 

Forotrichum alopecurum Mitt. ; Brachythecium plnmomm B. & S. ; 
Eurhynchium Swartzii Hobk. ; Hypnum stellatum Schreb. ; if. 
uncinatum Hedw. ; if. ochraceum Turn. ; and if. loreum B. & S. 

^ This was recorded by me in Trans. Bot. Soc. Edin., xi, p. 620. 
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Co. 82, Haddington. 

(a) Additions to the Ceusus list. Some of tliobe are mentioned 
in Mr. M‘Andrew’s pajier (loc. cit.), but without localities : those in 
which he gives the localities are not repeated here. RhacomUrium 
protmsum (Trapraiii Law, Sept. 1908) occurreil in a single patch about a 
foot square. Besides tlie locality given by Mr. M‘Andrew for Zygodon 
Mongeotn^ I have found it at Hailes, East Linton. The Sphagna, with 
the exception of S. aquarromm, were named “on the two systems” by 
Mr. Win. Ingham, York : — 

Sphagnum papillosum Lindb. var. confertum Lindb. Dunbar 
Common, Lammermuir Hills, 10th Oct. 1908. 

S. ri^dum Schp., var. compactum Schp. (^S. compactum De C., var. 
irnhricatum Warnst.). Dunbar Common, Lammerniuirs, Oct. 1908. 

S. SQUarrosum Pers. Lammermuirs above Deuchrie, June 1914. 

S. acutifolium Ehrh., var. subnitens Dixon submtena Russ. & 
Wariiat. var. virescens Warnst.). Dunbar Common, Lammermuirs, 
Oct. 1908. 

S. acutifolium Ehrh., \ar. rubeUum Russ. (-=>>. ruhellum Wils., var. 
verstcolor Warnst.). Dunbar Common, Lammermuirs, Oct. 1908. 

S. cuspidatum Ehrh., var. submersum Schp. Dunbar Common, 
Lammermuirs, Oct. 1908. 

Andreaea petrophila Ehrh. Traprain Law, Sept. 1908. 

Polytrichum urnigerum L. Near Castle Moffat, Lammermuirs, 
Oct. 1908. 

P. formosum Hedw. Oarleton Hills, Sept. 1908 ; Castle Moffat 

Archidium altemifolium Schp. On side of ditch, Ormiston Hall, 
March 1902. 

Pleuridium subulatum Rabenh. Near Oldhamstocks, Ajiril 1902. 

Dicranella Schreberi Schp. In surface drams on the Lammermuirs 
above Blegbie, 28th June 1913. 

D. squarrosa Schp. Lammermuirs above Deuchrie, Oct. 1908. 

Campy lopus flexuOBUS Bnd. Lammermuirs above Castle Moffat, 
Oct. 1908. 

Dicranum scoparium Hedw., var. spadiceum Boul. Carleton Hills, 
Sept. 1908. 

Pissidens crassipes Wils. Wet rocks, river Tyne, East Linton, Sept, 
1908. Identification confirmed by Mr. Dixon 

Tortilla aloides De Not. Sea-braes near Skateraw. Feb. J913 

Weiflia verticillata Brid. Dunglass Dean, April 1902 ; coast east of 
Gullane, Oct. 1904. 
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Ginclidotus fontinaloides P. Beauv. Tyne at East Linton, Sept. 
1908. 

Orthotrichum pulchellum Smith. Onnislon Hall, March 1902. 

Leptobryum pyriforme VVils, East Linton, in garden. May 1875; 
east side of Abeilady Bay, abundant, July 1898. 

[Webera annotina Schwaeg. Mr. M‘ Andrew creditamie with adding 
this species to the Hadaingtorishire list, but I have no note of ever 
having gathered it in the county.] 

W. carnea Schp. — Left bank of Tyne above Hailes Castle, in fine 
fructification, April 1913. 

Bryum pseudo>tri<iuetruin Schw., var. compactum B. k S. Specimen 
from Dirleton Links, Aug. 1897, was named by Mr. Di.\on as this 
variety “probably.” 

Hypnum Wilsoni Schp. In old curling })ond, Lufthesa Links, 
7th Nov. 1908 (W. Edgar Evans and W. E.). Identification con- 
firmed by Mr. Dixon. 

H. fluitans L. Lanimermuirs, on Dunbar Common, Oct. 1908, and 
above Blcgbie, June 1913. 

H. cupressiforme L., var. elatum B. & S. Dirleton sandhills, Jan. 
1897. 

H. Patientiae Lmdb. Roadside at Loltonmoor, Mai cli 1904 ; near Castle 
Moffat, Oct. 1908. 

H. Btramineum Dicks. Dunbar Common, Laramermuirs, Oct. 1908 

(b) Localities for some of the species recorded for the county in the 

Census Cat. 

Polytrichum gracile Dicks. Boltonmoor, May 1910. 

Ditrichum homomallum Hampe. Ormiston Hall Woods, March 1902 ; 
near Castle Moffat, Oct. 1908 ; Binning Wood, Tynmghame, May 
1911. 

Oyuodontium Bruntoni B. & S. Qarleton Hills, c. fr.. Sept. 1908. 

Dichodontium pellucidum Schp. Lammer Law, Oct. 1902 ; Banks 
of Gifford Water, Yester, Jan, 1904. 

Dicrauella iraria Schp. Ormiston Hall Woods, March 1902. 

Dicranoweisia cirrata Lindb. Garleton Hills, Sept. 1908. 

Campylopus pyriformis Brid. Garleton Hills, Sept. 1908. 

0. fragilis B. & S. Gifford, Oct. 1916. 

Dicrauum Boujeani De Not. Dirleton Common, Aug. 1897 ; 
Garleton Hills ; Lammermuirs above Yester. 
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D. majus Turn. Ormieton Hall, March 190^ ; Boltonmoor Wood, 
Aug, 1909. 

LBUCObryuin glaucum Schp. Occurs not only on the Lanunermuirs, 
where it is common, but also close to the sea in Tyninghame fir- 
woods (Aug. 1914). 

Fissidens pusillus Wils. Dunglass Dean (west side), April 1902. 

F. osmundoides Hedw. Traprain Law, c. fr., Sejit 1908. 

Pottia Heimii Fur nr. Luliiiess Links, Aug. 1898. 

Tortilla rigida Sohrad. Wall -top near Tranent, 1814 (specimen from 
my father’s collection). 

T. mutica Lindh. On old stump by the Tyne at Haddington, Oct. 
1906. 

T. laevipila Schwaeg. Eaglescairnie, April 1905 ; Yester ; Ormiston ; etc. 

T intermedia Berk — Dirleton Links, on r(‘ck, Aug. 1898; Longniddry, 
Feb. 1901 ; wall at Amisfield, Haddington, Sept. 1908. 

T ruralis Ehrh. Dirleton, Aug. 1897 ; Presmnennan, on roof of boat- 
house, The sub-species, T. ruralifornm, is very common on the 
sand-dunes between North Berwick and Longniddry. 

T. papillosa Wils. Eaglescairnie, on old tree, April 1905 ; Spott, near 
Dunbar, on sandstone rock, Nov. 1913. 

Barbula tophacea Mitt. Sides of ditcli on Gullane Links ; Dun- 
glass Dean. 

B. cylindrica Schp. Humbie Water, May 1903 ; Saltoun, Dec. 1906. 
B. fallax also at Saltoun, t to. 

B. viuealis Brid. On wall at Pre.stonpans, June 1916. 

B. convoluta Hedw. Old road, Boltonmocir, March 19o4 ; Gullane 
Hill, Dec. 1906. 

Weisia curvirostris c. M. Near the waterfall at Billsdean, E. 
Lothian (J. Hardy, Moss FI. EavSt. Borders, 1868). This is the 
Census Cat. record. 

£xical3rpta vulgaris Hedw. Prestonpans ; old quarry near Gullane, 
1916 (J. C. Adam). 

£. Streptocarpa Hedw. Near Saltoun Hall, on old wall, abundant, 
Dec. 1906. 

Zygodon viridissimus R. Br. Yester, Jan. 1902; Eaglescairnie; 
Ludness. 

Ulota crispa Brid. Boltonmoor Wood, c. fr., on oak, March 1904. 
U, Bruckii I have also gathered in this locality, and in a good 
many others in the county. 
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U. phyllantha End. l^oltonmoor Wood, on oaks, March 1904. 

Orthotnchum rupestre Schleich. North Berwick Law, Aug. 1897 ; 
Hailes, near East Linton, Sept. 1908. 

0. leioc^piim B. & S. S#iltoun, May 1904. The 82 records for this 
sj)ecies and 0, cupulatum are based, 1 understand, on specimens from 
Dirlcton, in the Herbarium, Royal Botanic Garden, Edinburgh. 

0. Lyellii H. & T. Vester ; Eaglescairnie ; West Saltoun. 

0. diaphanum Schrad. On ash. West Saltoun, Dec. 1900 ; on wall, 
Luffness ; on elder, Seaclilf and Port Seton. 

Physcomitrium P3^fonne Bnd. Oosford, May 1890 ; left bank of 
Tyne above Hailes Castle, April 1913. 

Amblyodon dealbatus P. Beauv. Luirnoss and Gullane Links on 
many occasions; jiarticnlarly plentiful in June 1909. Meesia 
trichoides i.s now very rare in this station ; 1 last saw it tliere in 
May 1909 

Aulacomnium palustre Schwaeg. LutTness Marsh ; Dunbar Common, 
Lamniermuirs, 

Catoscopium nigritum End. Gullane Links, large fruiting jiatches 
in July 1897 and June 1909 ; the best spots for it have, however, 
now been destroyed by the extension of the golf course on the hill. 
Gullane Links has long been known as a locality for tins interest- 
ing ])lant ; I find it noted by my father in 1840, and it is mentioned 
in Stark’s little book on British Mouses 

Pbilonotis calcarea Scbp. Lntfness Mardi, male ‘‘ flowers” abundant, 
but only a few capsules, July 1898. 

Webera cruda Schwaeg. Garleton Hills and Trapraiii Law. 

W, albicans Schp. Deuchne at foot of Lamniermuirs. 

Bryum Warneum Bland. Gullane Links, July 1897. Specimens 
with capsules in good state for examination were determined for 
me by Mr. Dixon. 

B. calopbyllum R. Br. Gullane Links, July 1897, barren (H. N. 
Dixon, who kindly gave me a sjipcimen), and Nov. 1908. 

B. uliginosiun B. & S. In dam]) hollow, Dirleton Links, 11th Aug. 
1897. Identified for me by Mr. Dixon. B. pendulum and B, 
inchnatum are both common on the Gullane, etc., Links, 

B. pallens Sw. Oldhamstocks, April 1902. 

l yfni um cuspidatum Hedw. Dirleton Common, Jan, 1897 ; a small 
patch coming into fruit. 

M. rostratum Schrad. Ormiston Hall ; Saltoun ; Yester ; Diinglass. 

Oryphaea heteromalla Mohr. The only East Lothian record 1 know 
of 18 that by J. Hardy from Dnnglass Pond (Moss FI. East. 
Bord., 1868). 
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Loucodon sciuroides Schwaeg. On rocks at Hailes, near East Linton, 
Sept. 1908 and other dates ; Yester, on i)oplar, Jan. 1904. 

Pterogonium gracilo Swartz. Rocks at Hailes, on several occasions. 

Antitrichia curtipendula Brid. On an old tree, Yester, Aug. 1902. 

Porotrichum alopecurum Mitt. Oldhamstocks Burn ; Ruchlaw. 

Olimacium dendroides W. & M. (^ullane Links ; Lainmermuirs above 
Castle Mofiat, etc. 

Camptothecium lutescens B. & S. Dirleton Counnon, Jan. 1897 ; 
Gullane Links, Oct, 1905. 

Brachythecium glareosum B. & S. East of Port Seton (from 
J. M‘Anilrew, Nov. 1900). J). alfnra7is, common on coast dunes. 

B. rivulare B. ^ S. Above Castle Motlat, Oct. 1908. 

Eurhynchimn pilifemm B. & S. Orniiston Hall Woods, March 1902. 
E. air lilt E. wjfosurotdes, and 7i. populeum were also collected at 
same time. 

E. Swartzii Ilobk. Dirleton Common ; Humble. 

E. tenellum Milde. Shnded wall east of Port Seton, May 1907. 

Plagiothecitun elegans Sull. Ormiston Hall Woods , Diinglass Dean ; 
Carlelon Hills. 

Amblystegium Juratzkanum Schp. On sand-coveml stem of saugh 
growing over llie Birns Water, near Humble Station, May 1903; 
also, though not (pule typical, on similar habitat near Drem, 
Dec. 1904. Specimens from both localities were determined by 
Mr. Dixon. 

A dlicinum De Not. Cahtle Moffat ; West Saltoun ; sea-braes near 
Skateraw. 

Hypnum stellatum Schreb. Lutfness Marsh ; Skateraw ; et< 

H. chrysopliyllum Bnd. Oullane Link-^, No\. 1908. 

H uncinatum lledw. 'Fraprain lia\A ; Upper Bolton. 

H. falcatum Bnd. LutfiiehS Marsh ; sea-brae.'> near Skateraw. 

Hylocomium loreum B. ik, S. In tine “fruit,'’ Boltonmoor Wood 
March 1904 ; also at Yester, Castle Molfat, Oarletoii Hills, etc. 

Co. 83, Edinburoh. 

Greville, Sadler, and others have jiroxidetl recoixls foi a veiy compre- 
hensive list of the Mouses of this county, the vicinity of Edinburgh 
having long been a hajipy hiintiiig-ground for local botanists interested 
in this section of our flora. My own interest in the subject began in 
18()8 when, with Greville’s Flora Edinensis as iny reference book, I 
ex])loied the valley of the Esk about Penicuik and the receshcs of the 
Pent land Hills, including the “(Typtogamic garden” above the unterfall 
at h ether Habbie’s Howe. Since then the Mosses of the disliict have 
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again and again claimed my attention, leading to the frequent repetition 
of these health-giving and inspiring rambles. The result of all this has 
been the accumulation of a large amount of material bearing on the 
distribution of the various species in the county, and the changes in 
their status which time has brought about. For its jiroper treatment, 
however, this pile of data woula require a separate pajier, and in the 
present communication only a selection of the more outstanding of my 
records are given. 

{a) Additions to the Census Cat. list : — 

Polytrichum strictum Banks. Moss west of Ravel rig, Balerno, 
May 1909. In October of same year it was found on Bavelaw Moss 
by Mr. M‘Andrew (loc. cit.) “ Pentlands” is given as a locality for 
it in Balfour and Sadler’s Flora of Edinburgh. 

Dicranella heteromalla, var. orthocarpa Hedw., “or very near it” 
(Di.von). Ravelng, near Balerno, April 1898. 

Campylopus flexuosus, var. paradoxus Husn., “or very near it” 
(Dixon). Alo.ss west of Kavelrig, April 1898. 

Trichostomum tortuosum. var. fragilifolium Dixon. Tordntr, Pent- 
lands, March 1898. Determined by Mr. Dixon. 

Orthotrichum affine, var. fastigiatum Hubn. On wall, Fainmlehead, 
June 1897, 

Physcomitrella patens B. & S. This little moss wa& abumlant at the 
upper end of Tordutf Reservoir and also at Clubbiedeaii Reservoir, 
Pentlands, m Oct. J90S — asiecorded by my son, W. Edgar Evans, 
in Ann. Scot. Nat. Hist, for 1909, p. 55 — and on other occasions. 

Webera proligera Brylm. I have seen a specimen from Hoslin (Ren, 
taken by Mr, J. C. Adam m 1910, 

Cryphaea heteromalla Mobr. This ninous moss is not gnen for 
Co. 83 ill the Census Catalogue. I may therefore point out that 
in Balfour and Sadler's Flora of Edinburgh (1803, and 2nd ed. 
1871) Dalkeith is given as a locality for it. 

(6) Localities for some of the better specich in the Census Cat. 
list. Many are additions to the list in Balfour and Sadler’s Flora of 
Edinburgh : — 

Sphagnum Austini Sull. Auchencorth Moss, 24th May 1902. 

Polytrichum gracile Dicks. Kirknewton ; J^avelrig and Auchencorth 
Mosses; etc. F, formosum^ Ravensiiook, Dreghoru, Polton, etc. 

Archidium altemifolium Schj). Side of Bonaly Reservoir, April 
1898 ; Ilarelaw Dam ; Glencorse and (^obbiushaw Reservoirs. 

Swartzia montana Lindb. On old wall, Balerno, 7th March 1894. 

Seligeria Doniana C. M. On sandstone rocks, Drydeii (Bilston) Glen, 
near Roslin, 4th April 1902. 

Brachyodus trichodes Furnr. On sandstone by side of rill at the 
wood skirting ihe moor above Currie, 16th March 1904. 
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Dicranella cerviculata Schp. Moor east of Cobbinsliaw, abundant, 
Aug. 1904; south side of the Almond, Craigiehall, Dec. 1904. 

D. secunda Lindb. On old cart-track, Threipniuir Reservoir, May 
1898 ; edge of Bavelaw Moss, June 1901 

D. Schreberi Schp. Allermuir Glen, Pentlamls, March, and V, elata, 
Raveiibiiook, near Penicuik, May 1902. Briech Burn, given in 
Balfour and Sadler’s Flora of Edinburgh as a locality for this species, 
leaves the county — Midlothian or Linlithgow — uncertain. 

Campylus fragilia B. ^ S. Water of Leith below llarperrig, Nov. 
1897 ; Toivluff, Pentlands, March 1898 ; Caerketton, IVntlandp, 
April 1909 (W. Edgar Evans). 

Dicranum Bonjeani De Not. I have only once found capsules of this 
common moss in this district, namely, at the upper jxmd, Penicuik 
House, ill May 1871. D. fusce^ns, Caerketton, etc. 

D. strictum Schleich. On sycamores, oaks, etc., in Koslin, Hawthorn- 
den, and Dry den Womls on many occ^asions since I first added it to 
tht* Scottish list from Roslin Glen in April 1890 (see Ann. Scot. 
Nat. Hist., 1902, p. 191). Poniathorn Dean. 

Fissidens exilis Hedw, South hank of Water of Leith, Redhall, 
C’olinton, abundant, Feb. 1897 ; Dreghorn, March 1897. 

P pusillus Wils. Vogrie Glen, on sandstone rock, abundant, Feb. 
1897 ; Bilston Glen, April 1902 ; on sandstone wall, near Balerno, 
Oct. 1908 (W. E. Evans). 

F decipiens De Not. In April 1897 I got a Fissidens at Nether 
flabbie’s Howe, Pentlands, which Mr. Dixon determined as this 
"liecies. Localities for F. osmundoides are Moorfoot Water, March 
1904, and Dalmahoy Hill, May 1907. 

Grimmia Stirtoni Schp. On low rocks, Boghall, Pentlands, March 
1902. 


G. oyata Schwaeg, Rocks on Braid Hills, in fine fructification, Feb. 
18(59 and Dec. 1908. In June 1871 I gathered on Arthur’s Seat 
most of the rare Griiumias that had been recorded therefrom, and 
some of them were still in evidence in March 1902; but it is 
doubtful if any now remain. 

Pottia recta Mitt. In flower-pot in greenhouse, Momingside Park, 
Edinburgh, Sept. 1904. 

P. intermedia Furnr. Wall top beyond Liberton, Dec. 1878. 

P. minutula Furnr. Near Currie, Feh. 1897. P. lanceolala used to be 
common on an earth-capped wall at Craiglockhart, and was very fine 
on an old wall near Craigmillar in llie spring of 1 904. 

Tortula pusilla Mitt. Roadside at Fordel, near Prestonhall, abundant, 
Jan. 1915. This and T. riytda used also to occur commonly on 
earth-capped walls at Craiglockhart now taken down or destroyed. 
My latest date for them there is April 1909. 
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T. ambigua Ingstr. South side of glen at RosUn, Oct. 1897 ; in old 
quarries at Blackford Hill and Craigiuillar. T. aloides^ in old lime- 
stone quarry at Gilmerton, March 1 902. 

T. mutica Lindb. On old saugh, river Esk Ht Inveresk, Feb. 1903. 

T. intermedia Berk. On rocky ground, Braid Hills, May 1877. 
T. ruralifmnis has been found at Levenhall Links, Musselburgh ; 
T, laevipila on old sycamores at Ariiiston, Woodhouselee, etc. ; 
T, pri7i,cep8 on wall at Craiglockhart, March 1877, and Nether 
Habbie’s Howe, April 1897 ; T. papillom on rocks on Braid Hills, 
April 1905. 

Barbnla spadicea Mitt. Toi duff, April 1898 ; Cramond. I>. rigidula, 
Kirknewton, Swanston, etc. />. luruia^ Gilmerton, 1902 

B. cylindrica Schp. Kavelrig, Balerno, c. fr., April 1898 ; Edgelaw 
Glen, on wet rock, June 1902 ; on old wall near Dalkeith, abundant 
and fruiting freely, A])ril 1905. The siibsjiecies B. rmeaha lias for 
many years grown in profusion on a wall at Balerno. 

B. convoluta Hedw. Side of Bonaly Reservoir, April 1898. 

Leptodontium flexifolium Hampe. Oaerkettou (south side) and 
Bonaly Hill, Peiitland.s. 

Weisia tenuis C. M . On sandstone rocks, right bank of Almond 
lielow Cramond, Feb. 1905, and Bilston Glen, April 1909 
jr. vuicro)utta was common in an old quarry at Uavelston m Feb 
1904. IF. verhdUata, Currie, June 1856 (Balfour’s Excuimoiis) ; 
near Cramond, Dec. 1903. 

Cinclidotus fontinaloides P. Beauv. Almond below Cramond Brig, 
March 19t)2 ; Gleiicorse Reservoir, Dec. 1904. 

Encalypta vulgaris Hedw. In 1 824 Gieville wrote of this : “ extremeh 
almndant on the mud -capped walls by the roadsides round Edin- 
burgh,” and it was .still common thirty to forty years ago ; now that 
these walls are practically a thing of the past, I seldom see it 
Fainnilehead and (’ricliton, 1897; Hatho ; Little France, 1905; 
Craiglockhart, 1909. K. streptocarpa has, on the other hand, b(*coine 
much more plentiful. Greville gave only rocks, Pentland Hills 
and west side of Arthur’s Seat, for it ; now it ls abundant on shady 
stone-and-lime walls at Gilmerton, Penicuik, Vogrie, Balerno. 
Dalniahoy, etc,, but never seems to produce capsules. E. ciliata still 
occurs at Nether Hahbie’s Howe, but in greatly reduced quantity ; 
and this also ajqdies to most of the other good mosses found there 
E. cihata and some others were still in Bonaly Glen less that twenty 
years ago. 

Zygodon Stirtoni Sch[). Rocks in Craiglockhart Wood, c. fr., March 
1902. Z, Mougeotii occurred in Moorfoot Glen (along with Andreaea 
pdrophiln, Wnela rapestrisy etc.) in March 1904; and near Nine- 
Mile Burn in May 1902. Ijocalities for Z. vindissimus a,re Penicuik, 
Newball, Aniiston, Craigmillar, etc. 

Ulota Drummoudii Brid. On asli and hazel, Edgelaw Reservoir, June 
1902, along with U, crispa, var. mttrmcdia, U. pkyllantha Brid., 
on boulder east of Cramond, May 1902. U. BrucMi is our com- 
monest species ot the genus. 
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Orthotrichlim stramineum Hornscli. Little Vantage, Penicuik, 
Polton. 0. Lyelli, Penicuik, Ariiiston, Heriot, etc. 0, diiwhanum, 
Braid Hills, Craigniillar, Ravensnook. 0. pulchellum^ Penicuik, 
Edgelaw. 0. leiocarpum^ Penicuik, Aniiston. 

Splachnum sphaericmn Linn. fil. Bavelaw Moss, April 1878, etc. ; 
Bonaly Hill, (hirrie Moor, Swanston Jlill, etc. ; East ('aim Hill, 
Sei)t. 1905. I have a specimen of S. ampulluceum from Ravel rig 
bog, collected liy my father in July 1847. 

Tetraplodon mnioides B. & S. Ridge between Scaldlaw and South 
Black Hill, Peiitlands, 23rd May 1891 (see Ann. Scot. Nat. Hist., 
1894, p. 187), and once since ; Bavelaw Moss, .Iiine 1895 and 1897. 

Funaria ericetorum Dixon. On side of surface-dram, Allemuiir Glen, 
Pentlands, March 1902. From Mr. M‘Andrew 1 understand that 
F, Templetmn was erroneously given for Co. 83 in the Census Cat. 
owing to a mistake regarding the locality. 

Aulacomnium androgsrnum Schwaeg. Armston AVoods, June 1848 
(from my father’s collection) and Oct. 1902 ; in small ravine near 
Nether Habbie’s Howe, Pentland Hills, May 1868 (W. E. in Trans 
Bot. Soc. Ed in., xi, p. 456) ; near Aiuhendinny (J M‘A.) 

Bartramia ithyphylla Bnd. Nether HablueV Howe, Ai)nl 1897, 
Henm, May 1901 ; Moorfoot Water, March 1904 

Philonotis calcarea S( h]>. Fullarton Watei No\ 1897 ; Pentland'* 
above Bonal\, July 1898 ; I’oltoii, May 1904. 

Orthodontium gracile Schwaeg Several places in Roslm Gl(*n, March 
19o0, etc. FiiM icconled from this locality by Messrs. Scott and 
Murray in 1898 (Ann. Scot Nat Hist, and Tian^ Ediii Field 
Nat. Soc.) 

Webera commutata Schp On old cart-track, Threipmuu Peser- 
Mur, May 1898. Mr M'Andiew ga\e me Foiintainhall (Quarry, 
Ravelstoii, April 1904, as a locality lor IT amiotiua. I have 
W. aUncans from Penicuik, Arnislnu, Rosliu, Ik naly Hill, etc.; 
and IV. citrnea fiom Penicuik, Polton, and Dalhuusie 

Plagiobl'srum Zierii Lindb. Still e\i>ts ai Nether Hahbies Howe, 
ravine \\est of Swan'*! on, Feb 1898 

Bryum dliforme Dicks Moorfoot Water, March, and Bonaly Gleii, 
Oct. 1904. Localities for JK palUns are Penicuik, Loganlee; 
Poitou, Moorfoot Water, and Harburn ; and for 7>. btmuniy Aller- 
muir Burn, I’entlands, Dec. 1900 ; Bouuly Glen, Oct. 1904. 

B. intermedium Brid. South bank of Esk at Poshn, Oct. 1897. 

B alpinum Huds. Roadside west of Balemo, March 1894, etc. ; Dal- 
mahoy Hills, A]>ril 1899 ; Nether Habbie’s How’e, A]>ril 1902 

B. roseum SchreU Penicuik AVoods, Nov. 18G8 ; Craiglockhart, March 
1902 ; Arniston, Oct. 1905. 

Mnium affine Bland. At foot of wall, Mortou, March 1898 

M. Stellare Reich. Craiglockhart AVood, March 1902. 
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M. subglobosum B. & S. Peutlanda wept of Swanston, in fine fruit, 
1st Jan. 1897, etc. ; Bonaly Hill and Dalmahoy Wood, 1898 j head 
of Logan Water, April 1902. 

Pontinalis antipyretica L., var. gracilis Sclip. Gutterford Bum, 
Pentiands, Oct. 1905. 

Neckera crispa Hedw. I fear this fine moss no longer grows at Nether 
Habbie’s Howe ; my last date for it there is April 1902. In 1899 
there was still a very little of it in Bonaly Glen. 

Pterygophyllum lucens Brid. Penicuik and Dryden Woods ; Fullai ton 
Water ; etc. 

Leucodon sciuroides Schwaeg. Arthur’s Seat, June 1871 ; Blackford 
Hill ; Arniston and Rosebery ; (’raiglockhart ; Craigmillar, 

Pterogonium gracile Swartz. Blackford Hill, last seen in 1900 ; 
Braid IIilR ; ( -raiglockhart, March 1902. So long ago as 1792 it 
was recorded from Arthur’s Seat by Lightfoot. 

Antitricbia curtipendula Brid. Penicuik, on an old sycamore, c. fr., 
1809, etc. On revisiting this locality about twenty years ago, I 
found the tree gone. 

Leskea polycarpa Ehrli. On willows and stonds, Glencorse Reservoir, 
Dec. 1904, etc. 

Anomodon viticulosus H. Si T. Still exists, or did so a few years ago, 
at Craigmillar Castle and Craiglockhart. 

Heterocladium beteropterum B. S. Roslin Glen, March 1900 ; var. 
fdllajLy Bilflton Glen, Fel). 1903. 

Ortbothecium intricatum B. & S. Still at Nether Babble’s Howe ; 
Torduit*, last seen March 1902; foot of Glencorse Reservoir, 
Sept. 1901. 

Camptotbecium nitens Schp. Fullarton Water, above Edgelaw, 
21st April 1870 ; near head of Logan Water, Pentlnnds, Nov. 1903, 
etc. ; north side of Carnethy, Oct. 11X34. Records for (\ lutescens, 
B. ik S., are Vugrie Gleii, in jirofusion and fruiting abundantly, 
Fel)., Bonaly Hill, March, and Fullarton lime-quarries, Nov. 1897; 
Gilmerton, March 1902. 

Bracbytbecimn salebrosum B. & S., var. palustre Sch]). Ditch by side 
of Threipmuir Reservoir, c. fr., Dec. 1899. 

B rivulare B. & S. Bonaly Glen, June, and Fullarton Water, 
Oct. 1898; side of Carnethy, Oct. 1904; welMiead, Allermuir 
Burn, April 1909. 

Eurbyncbimn crassinervium B. & S. Braid Hermitage; Craig- 
lockhan Hill Wood, June 1902. E. Swarlzii ITobk., Craigmillar, 
and near Loanhead, Jan. 1897. E, muralt Milde, wall at Braid- 
burn, but disappeared a good many years ago ; Gilmerton Quarry ; 
Dalkeith, April 1905. E. tenellnm, Craiglockhart, 1902. 

Plagiothecium depressum Dixon. Bilston Glen, April 1 902. P. elegans 
Sail., Polton Woods, April 1898, etc. ; Penicuik Woods, May 1911 ; 
Caerketton. 
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Amblystegium irriguum B. & S. East bank of Esk at Carlops, 
May 1902. ^4. fluviatile B. & S., Water of Leith near Donaldson’s 
Hospital. A. filicwnm De Not., Dalliousie Hxxvix ; Allermuir Burn ; 
Bush, near Roslin. 

Hsrpnum stellatum Schreb. Peutlands, c. fr., April 1868 ; Pomathorii 
Moor, c. fr., May 186.9, etc. ; vav. proteit^intb^ walls near Kirknewton, 
etc. ; (lilincrton (Juarry, March 1902. 

H. chrysophyllum Bnd. Allermuir (lien, Pentlands, Dec. 1900. 

H. fluitans L Anchencorth Mohs, in fine fruit, Jiinc 1885 ; (Jastle Law, 
Pentlands, etc. H. nnnnatmn^ (Virstorphine Hill ; Newpark, etc. 

H. falcatum Bnd. Bonaly Glen, June 1898, south side of Carnethy 
and elsewhere on the I’entlands. 

H. cupressiforme L., var. resupinatum Schp Braid Hills, c fr.. 
May 1877; Oiaiglockhart liill ; Hawthornden. Var. tncHoum 
B. A S. IS coninion on the Pentlands. 

H. Patientiae Lindb. Loganlee, Pentlands, 1897, etc. , H.irperrm, 
Oct. 1905 

H crista-castrensis L. lUrvclaw fir-wa>od, May IS98, etc 

H eugyrium Scbp Clubbiedean, March, and Nether JFabbie^ Howe, 
April 1897. IJ. ochraceutn Turn is common in tlie Loijan Watei, 
Gnlteifor<l Burn, Orosswood Burn, etc., on tlie Pentlands. 

H. scorpioides h Poniuthoru Moor, May 1869. 

H. stramineum Dicks. Lo^anlee, Pentlands, c. fr, May J869, etc.; 
Bavelaw Mo.s.s, Ang. 1898, etc. ; 11 cord'ifolium He(lw^, Duddmg- 
ston L»)ch, c. ir, April 1878; near Ba vela w' ; Baveiisnook. 

My ('o. 84 (Linlithguw.shire) records, in so far as they are additions 
or relat(‘ t<» the h^ss comnioii .species, ari*, as jireviousl} mentioned, 
incorporateil in Mr Adam’s list (ardca, y. 123) 

I have also a large uuiiiher of lecords Iroin Vice-Co. 85 (Fife with 
Kinross) and Vice-Co. 87 (West Perth \vith Clackmannan), but these 
are outside the scope of this paper. Allusion, however, may be made to 
the occurrence of'^Dicratn’lla currata Schp. m an old limestone ipiarry 
on Bishop Hill, Lomoiids, A}U*il 1901; of Andnaea alpina Smith, 
*Hedm<j%a tmherhis Sju’uce, ihimmta dea pirns Lindb., and *Tnchoi>tomum 
muUiMe liruch, on the Ochils iieai Alva, May 1897; HhaMom isia 
fugau: B. A S., Sjdacknnm vascidosavi, L.,i>V</am Diicalu V'oit, Urthothiaum 
rufesctns B. S on south side and Otiyotru'hinii hercgmcvm Lam. on 
summit of Ben Cleiuh, Ochils, May 1901 ; J)tplhysriim Juhosuvi Mohr, 
Rhahdou'f uita de^iticuhifa B, S., ( \impijhipiis atronn ns De Not., Rhacomi- 
trium j/rotensitin Braun, ^Brynm bimum Shreh. and llypnuin sarmcntobum 
Wahl, on Ochils behiiul Dollar, April 1897; ^Caniptothccium lutesccns 
B. & S. and Enrhynchitnn rrasstnervium B & S behind Meustrie. 
April 1909 ; and *Hypnuni cordtfoluim lledw., near Tullibody, May 1 909, 
Those marked * are additions to the Oeusiis lists. K viiscidosum^ it 
should be said, was recorded from King’s Seat JJiJl, Ochils, in July 1891 
by Dr. Buchanan White (Proc. Perth. Soc. Nat. Sc., 1, cxxvi). hor 
some Isle of May records see Trans. Bot. Soc. Edin., xxiii, p. 348 and 
xxiv, p. 91. 

TKANS. bot. soc. VOL. xxvu. 12 
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APPENDIX. 

Further Additions to the Selkirkshire List. 

Snu'e the foregoing paper was drawn up 1 have collected the follow- 
ing twelve additions to the Co. 79 list at Selkirk, namely : — 

Ditrichmn flexicaule Hampe. On calcareous bank at roadside south 
ot Selkirk. 

Barbula rigidula Mitt. On old wall near Selkirk. 

B. revoluta Bnd. On wall close to Selkiik. 

B. convoluta Hedw. Roadside near Selkirk. 

Tortula laevipila Schwaeg. On elm near Selkirk. 

Bncalypta streptocarpa Hedw. On wall in Selkirk and on rocky 
bank by loadside south of the town. 

Orthotrichum stramineum Hornsch. On sycamore at roadside near 
Selkiik. 

Br3nuii argenteum L. Common on tootpaths in (ialashiels and 
Selkiik and on tield-jiath nctu* the latter town. 

Brachythecium glareosum B. A S. On calcaieous bank at roadside 
boiith oi Selkirk. 

Burhynchium Swartzii ilobk. In field neai Selknk. 

Amblystegium filicinum De Not. In marbhy gioimd beside pond 
neai htdkirk. 

Hypnum falcatum Bnd. In same locality as the last. 

S]jecimeiis of these fiirlher additions have been submitted to Mr. 
Meldrum. 

In 1909 Mr. S. M. Maevn^ar collected a number oi Mosses in the 
upper part of YarnnN, among them being the lollowing further addi- 
tions to the county li4 : — ISphagnum riy%dum Sclij)., S. intemiediuw 
Holfin., Andreaea petiophda Ehih., A, liuthii W. & Dichodontium 
pelliicidum Schp., Fisudmff decipiens De Not., and Zygodoii Mougeotii 
B. & S. (J. M‘Andrew, in lit., 1:21 h July 1909) 

Funar%a eriutoram and Uryam fUiJoriftte were collected by me near 
Selkirk, Aug. 1903, and at Crasscleuch Bum, near St. Mary’s Loch, 
Aug. 1907 respectively, and are both included m the Census list. 

It might have been l bought that the romance of Yariow would have 
drawn more bryologists to explore its “ Braes ” and “ Dowie Di.m8.” 
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Rhododendrons of the Irroratum Series. By 
Professor Bayley Balfour, F.R.S. 

(Read 8tli Februaiy 1917.) 

The series of Rhododendrons which we may call Irroratum, 
after the first described species included in it, has a wide 
area of distribution in Yunnan, and to our present know- 
ledge extends only into Eastern Upper Burma over the 
ATinnan frontier. Its extreme limits in Yunnan as known 
are Mengtsz in the south-east, Tengyueh in the west, Tseku 
in the west-north- west, and the Chungtien plateau in the 
east-north- west. Fourteen species of the series arc known. 
The following list gives their names, the distribution of each, 
and the name of its discoverer : — 

lih. adenoateni on am y S.E. Yuundii. N. of Mengtv. 8500 ft. 

Ball.f. Lt NV. W.Sm. (Hoiiry.) 

Bh (ff/asO/m, Balf. f. et W. Yunnan. Sh well - Sal ween divide. 

W W Sm 7('00-0000ft. (Forrest.) 

lih. antho'^phaetum. E.K.W. Yunnan. Sungkwei pass. 10,000 
Diels. 11,000 ft. (Forrest.) 

Hh ari(iophifllntn,U<i\i. W. Yunnan. 81i\\ eh - Salween divide, 

t. et W. \V. Sni. 9000 10,000 ft. (For- 

lest.) 

Bh ceracenm, Half f. W.N.W. Yunnan. Tseku. (Moiibeig.) 

et W W. Sin. 

Bh prifimum, f E.N.W. Yunnan (.^huiigtien plateau. 9000 

et W. \V Sui. ft. (Fonest.) 

Bh.yi/miiatithuiti,lhe]ii. W.N.W. Yunnan Tseku. 13,000 ft. (For- 

rejst.) 

Bh. hulothreptum^ Vjciii. E.N.W. Yunnan. Sungkwei pass. 11,000- 

f et VV AV. Sm l:i,000 ft, (Forrest.) 

Bh. iiroratum.Vimich. Mid. N.W. and Tali range to the Chiing- 
E.NW. Yunnan, lien jdateau. 9000- 
1 2,000 ft. (I lelavay ) 

Bh.luktanyetiseyFra,Tic\i. W.NW. Yunnan. Thcku. (Sv^ulie ) 

Bh. menytszeme^ Balf. f. S.E. Yunnan. S.E of Mengtsz. 7000 ft. 

et W 'W. Sm. (Henry.) 

Bh w)r/(> nosh// am, Balf. S.E. Yunnan. N. of Mengtflz. 7000- 

f, et‘ W. W. Sm. ft. (Henry.) 

Bh. spanotrichum.l^M. S.E. Yuniidii * Fengchenlin Mts., S.W. 

f. et W. W. Sm cf Mengtsz. 7500 ft. 

(Heiiiy.) 

Bh. tanastyluvi. Balf. f. E. Upper Burma. Hpiiiiaw'. 9000 - 10,000 
etWaid. ft. (Waid.) 

^fwo of these species are in cultivation — Rh. hylothreptuni 
and Rh. irroratum. A third plant belonging to the seiies 
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was also in cultivation, and flowered at Kew in 1907, but 
it has not yet been described. 

The specimens of the series which I have had for 
examination are far from comph'te. Of one only is there 
certainly fruit. In only four species are the important 
foliage-bud stage and the unfolding young leaves present. 
I cannot hope in the circumstances to give an exhaustive 
account of the species, but it may help the progress of 
our knowledge if I state what 1 know of them, imperfect 
thougli the statement must be. 

The plants are shrubs or small trees reaching a height 
at maximum of soin(‘ 9 meters, with usually not very 
thick terminal branchlets — sometimes these are (jiiitc' thin 
(Rh. araiophylLatn). The shoots after the juvenile stage 
appear to be glabrous in most specues and an^ commonly 
so described, but in H/l poyoaosiylu in an indumentum 
covers the one-year old stems (llabrescent would be the 
mori‘ correct term. Th(‘ leav(‘s with short petioles from 
I ‘5-2 cm. long (barely 1 cm. Rh. nut nn inn, 1 cm. only 
R/i. anvfoph ylliini) are lanceolate, oblanceolate or oblong, 
have a cartilaginous margin flat or slightly r(‘curved and 
always more or loss undulate, sometimes notched some- 
times only aspei ate. The leaf a})ex in the lanceolate and 
oblanceolate forms tap(‘rs to a longish point, in tlu‘ oblong 
forms {Rh. agastam, Rh ertf inubui) is more or less suddenly 
contracted into a beak-like extremity ; the midrib runs 
out in all to the end of the leaf and enlarges into a small 
horny hydathodal tubercle which, conspicuous in young 
leaves and forming a distinct mucro, is in the old leaves 
overgrown as it were by the lamina and covered by 
it. The base of the leaf is cuneate or narrowly obtuse 
in the lanceolate forms, more broadly obtuse in the 
oblong, quite rounded in Rh, jiogonoHiyl nm. The upper 
surface may be glaucous green {Rh, adenoniemoniiin, Rh. 
gymaanthiim, Rh, irromiiiw)^ more commonly an olive 
green, sometimes showing a reddening along the course of 
the midrib and primary veins {Rk, ceracrmri); sometimes 
in the older leaf becoming (juite a dark brown {Rh, 
adenoHlemonum), The under surface is more variable, 
passing from glaucous {Rh, eritiinuum) through straw- 
coloured {Rh, pogoaostyluniy Rh, spanotrichum) and fawn 



1916-17.] BOTANICAL SOCTETy OF EDINBURGH 


169 


{Rh. anthosphaerum, Rh. irroratum) to tawny shades {Rk 
ac/astum, Rh, araiophyllum, Rh. ceracpum, Rh. hylo- 
threptum, Rh, lukiangensp, Rh me^KjUzp'iif^e , Rh. tana- 
sfylnm) to cinnamon (Rh, adpnosfpwoinim). Apparently 
several shades may be exhibited by one species according 
to age. Three species stand out from their fellows by the 
particularly glossy character of the leaf-surface due to a 
wax coating. Rh. gymnanflium has the upper surface as 
if polished— a useful character for discriminating it at 
sight from Rh, mengtsi^ensp in which the form of foliage 
thougli larger is somewhat similar, — and Rh. cvracpum 
and Rh. 1 ukiavgpuse have the under surface as if varnished. 
Rh. araio))hyUam, Rh. nipngfszpth^p, Rh. sj)aiioirl(‘hnm, 
and Rh. ftnia*<fyl am have also the und(T surface somewhat 
glossy. Wax is, I believe, an epidermal formation in all 
species of the section, only making itself conspicuous by 
giving a glossy asi)ect in these cases 1 am naming here. 
For a study ot* its development growing plants are recjuired. 
The poisoning of herbarium speciTucns with alcoholic solu- 
tions must alter the appearances As it appears the wax 
is an infiltration of the outer cuticle out of which it can 
be dissolved by benzole or other suitable solvent This 
is a difierent relation from that in species where the leaf 
surface has a white or grey bloom, c.r/. in Rh. Jormostna 
or ill the Lapponicum series. Idiere epidermal papillae are 
developed standing out from the leaf surface, and upon the 
outside of these white wax granules cluster. There is no 
varnishing of the surface as there is here in the Irroratum 
series. One surface (the under) or both surfaces are to 
correct observation conspicuously although minutely 
punctulate in all sjiecies save p<*rhaps in Rh. (rrarewm 
and Rh. htlxiangeusp Apparently Rh. araioph tfllnm has 
no punctulations on the under surface apart from the 
midrib and veins. Minute red or orange spots are dis- 
tributed on midrib, primary veins, and the general reticula- 
tion of the surface, and these may be seen also on the 
cartilaginous margin. For an understanding of this 
feature we must go to the buds and the young leaves 
as they expand. The ptyxis of the leaves is re volute, the 
young leaves standing in a cluster in the middle of the 
bud-chamber after the fashion in all the large-leaved 
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evergreen species o£ Rhododendron. The revolution of the 
lamina makes the upper surface the exposed one, excepting 
the midrib (here raised) of the under surface against which 
the curled sides of the lamina abut. The upper surface 
and the exposed midrib area of the under side are in the 
four species (Rh. agastum, Rh, araiophylluyn, Rh. hylo- 
threptum.Rh. irror(itum)yOi which alone we know the young 
leaves, densely clad with indumentum. Its elements may 
be hairs with a stout foot and branching freely above, 
often very long and interwoven, white at first and becom- 
ing more or less orange or red, and taking on the greasy 
appearance so often seen in Rhododendrons {Rh. agastuvi, 
Rh. araio2)hyllum). The whole surface may thus be 
what is known by the generic term tomentose, and this 
tomentum, composed of flocks of greasy hairs, is a floccose 
greasy tomentum. Or there may be an admixture of 
clavate-stalked red glands with similar* stout bases (Rh. 
h ylothrpptum) and the glands may predominate {Rh. irro- 
ratum). The same covering may spread over the petiole. 
The under leaf-surface, concealed by the rolling back- 
wards of the sides of the leaf, bears also floccose hairs with 
stout bases, but they arc fewer, not in contact, and the 
branches are shorter, more prostrate and radiating; there 
may also be clavate glands and cauliflower glands (In 
Rh. araiophyllnm the under surface appears to be glabrous 
except on the primary veins and midrib.) Along the 
margin glands and flocks are also developed. As the 
leaves unfold the glands and the flocks fall off always 
above the foot or base, which remains as a red or orange- 
coloured cone blackening with age, and is the cause of 
the punctulation of the leaf -surf ace in the mature leaf. 
Punctulations on the petiole and on the stems are 
developed in like manner. In no species, with the 
exceptions hereafter mentioned, have I seen the juvenile 
indumentum persisting throughout on the mature, leavej^ 
and petioles and stems. But if my description has made 
clear the happenings during the passage from youth to 
maturity, the persistence of some part of the indumentum 
in a more or less perfect state is an occurrence that will 
not cause surprise. In some species this persistence is 
more marked than in others. Rh. agastum retains as a thin 
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scurfy indumentum layer the floccose hairs on the under 
surface of the leaf, Jih, aralophyUnm lias often shreds or 
patches of indumentum adhering to the veins on the under 
leaf-surface, as has also sometimes /i// fnithosphaerum; Rh. 
hylothreptubm has often glands on the lower midrib which 
may be also slightly puberulous. The places where vestiges 
(apart from the punctulae) remain most constantly are the 
groove of the upper midrib and of the petiole and the 
petiole itself. Rh, irroratuvi is one f)f the species which 
seems to get rid of most of its early indumentum , yet in 
plants from the Chuiigtien plateau (juite a stratum of grey 
withered indumentum may remain on stem and petiole. 
In Rh. pofjovostjflfini this stratum in the few specimens 
we have remains for a couple of years There is room 
here for considerable variation in individual plants and from 
what I have said the point of my comment that glabrescent, 
not glabrous, is tln^ more correct descriptive term to use 
in speaking of the mature state in these species will be 
apparent 1 must add thivS. In some species the vestigial 
cones of the fallen glands or hairs are hard to find even 
under soim^ considtu*able magnification on the upper leaf- 
surface. One can hardly speak of the surfac(‘ as punctu- 
late. Appar(*ntly the vestigial cones are very low and do 
not colour red or orange, and are thus inconspicuous. 1 
have not sifted this matter. Then tlie vestigial cones on 
the leaf margins are more feebly developed in some species 
than in others. Rh otters an example oi eon- 

spicuoas development, so much so that the ptojection of 
tliese cones associated with the slight undulation gives an 
appearance of notching to tlie leaf margin which is very 
characteristic. Where the vestiges aie smaller the ettect 
they give is that of a roughening of the edge. This 
juvenile indument character and its graded removal is 
most typical of the Irroratum serii‘s Although 1 have 
been able to trace the development in only four out of 
the thirteen species, yet the similarity in mature characters 
of all of them seems to demand the same explanation, and 
1 feel justified in assuming that when the material required 
for investigation is obtained it will support my prediction 
of like development. 

Two modifications have to be recorded. 
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Rk, lYiengtszense differs from its fellows in respect of this 
indumental character by bearing on its mature leaf-petiole 
and stems setae and gland-setae as a dense persistent and 
thick coating. It is quite strigillose. Traces of these setae 
are to be found upon and about the midrib, l>otb above and 
below the leaf, particularly towards its base, and very large 
punctulations occur all over the veins, so that 1 have no 
difficulty in correlating this exceptional setose condition as 
a special development within the typical evolution. 

Rh. ceraceunt and Rh. Inkiangeme appesr more excep- 
tional. The leaf-surfaces here show no conspicuous red 
punctulation. though there are traces of it, but are covered 
with a skin of wax so prominent as to give them a smooth 
aspect on the under side as if varnished. The glossiness is 
less on the upper side. The stem is also wax-covered, and 
so is the petiole, and when the stem and petiole shrivel in 
drying the wax stratum scales off the surface in a series of 
flakes which are found coating the parts as a white* crust. 
There are no hairs or glands or their vestiges visible on 
the blades, petioles, and stems of this species. (Jertain 
marks on the leaf-margin suggest vestiges of glands or 
hairs, but not certainly, and we do not know the bud con- 
dition of the species. These indumental characters in 
Rh. ceraceiom and Rh. lukiangense are not furidamcntiilly 
different from those in the rest of the series. Tliere is 
only an excess of wax and reduction in oth(*r indumental 
elements. Suspicion, however, of its position as one of 
the series might be aroused. In all its other features it 
seems to show its descent in common witli those of the 
Irroratum series. Whilst I think that the feature of indu- 
mentum has been too much overlooked bv workers amongst 
Rhododendrons, I do not subscribe to any overrating of 
its value as a phyletic character, it has not apparently 
always the same construction in forms belonging to the 
same phylum, no more than it has in other generq,. But 
differential — and critically so — it is in some cases wliere the 
appraisement of other characters has in the past proved 
faulty for specific determination. I will say this, that two 
plants in which the construction of the indumentum is 
different are not the same species, and conversely, two 
plants which have indumentum of the same construction 
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may be of different species. In a phylum such as that of 
Irroratum the indumentum in most of the forms is con- 
structed on the same lines, but that does not keep us from 
recognising specific segregation amongst the forms based 
upon other diagnostic characters. At present we are only 
on the threshold of the study of induimuitum in Rhodo- 
dendron. In the example of this Irroratum series with 
which I am dealing 1 see differences in the punctulations 
of the mature leaves which I have no doubt would add to 
the sum of differential characters of the sp(^cies had one 
only time and eyes to follow out an investigation of them. 
This will be one of the necessary tasks of a future mono- 
grapher of Rhododendron. Meanwhile Mr. H. F. Tagg, 
Assistant in the Museum of the Royal Rotanie (larden, 
Edinburgh, is devf)ting some time to the study of the 
forms exhibited by the indumentum in Rhododendron, and 
has obtained some interesting results. 1 had IiojkhI, having 
the advantage of the co-operation of Mr. R. M. Adam, 
Assistiint in the Studio here, whos<* skill as a photographer 
is unrivalled, to have been able to pi'ovide a series of 
illustrations from microspecimens of typical forms of 
indumentum, and many of tlnun have been prepared, but 
he is now doing inoi'e valuable work in serving the guns, 
and who sliall say that our intention will reach fruition. 

It may not be amiss to mention here that most of tliese 
species of the Irroratum series seem to be infested by a 
fungus wliich sends out upon the under leaf -surface in 
particular small l)lack rod-like conidiophores, upon wliich 
conidia are seldom seen, except under shelter of the midrib. 
These conidiophores look like solitary black setae upon a 
small black cushion, and must not be confused witli real 
appendages of tlie Rhododendron itself. Large black spots 
and tubercles of fungal origin are also abundant sometimes 
upon the leaves. 

Turning now to the inllorescence and flower of the 
Irroratum series. 

The typical form of the inflorescence is a compact globular 
truss of many flowers arranged on usually short pedicels 
one centimeter or under long in /f/e (ideiiosiemonum^ 
Rh, ceraceumy Rh. eritiwwiy Rh. gymnanfhuniy Rh. 
lukiangensey Rh. pogonosiylnviy Rh. Hpanotriclmm \ in the 
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others not over one and a half centimeters, excepting 
TIIl mengtszenHP (2 cm.). The truss is racemose-umbel- 
late, with a rhachis varying from one centimeter or 
even less in Rh. mengtazense and Rh. anthosphaer'am to 
three centimeters in Rh, irroratum ; in most of them it is 
about one and a half centimeters long. The clothing of 
this rhachis is not the same in all. It is glandular {Rh» 
aderiostemonum, Rh. i't^orafum), floccose (Rh. antho- 
sphaerwm, Rh. araiophyllvui, Rh. criiimum, Rh. hylo- 
threptiim, Rh. pogonostylubm) , floccose glabrescent (Rh. 
gymnanthum) , tomentosely and persistently floccose (Rh. 
ceracenm, Rh Inlnangenae) . scurfy {Rh tanastylum); 
floccose glandular (Rh aga^titm), gland-setose (Rh. 
tnevgfszpnae); glabrous (Rh .^xniofrichum). These are 
the features as they appear in the dried specimens, but 
owing to lack of material I am not confident that they are 
truly representative I see, for example, in Rh. adeno- 
stemcniLi'ni traces of a tomentum under the insertion of 
some of the pedicels, but am unable to determine whether 
these arc vestiges of an early tomentum covering the whole 
rhachis, are localised axillary tufts to the bracts such as one 
finds in many species of Khododendion in which the rhachis 
is not tornentose, or are portions of the hair-tufts which coat 
the inside surface of the base of the bracts and which have 
become adherent to the rhachis or base of the pedicel. 

I have seen no perfect flower buds, but from bracts which 
have remained during the earlier stages of anthesis, I 
gather that the outer bracts are more or less rotundate, 
more or less crustaceous and coiiaceous, have the central 
portion somewhat ctocave inwardly, with the margin 
thinner, and are more or less glandular on the outside. 
The inner fertile bracts seem fairly uniformly oblong, wedge- 
shaped, somewhat truncate at the top, always densely and 
whitely sericeous outside, and sometimes also glandular 
towards the apex. The bracteoles are often longer than 
the pedicels, and are not glandular. The pedicels, like the 
inflorescence rhachis, vary in clothing. — glabrous (Rh.araio- 
phyUartLj Rh. Inhiangen^e) , puberulous (Rh. ceracenm)\ 
floccose (Rh spavotrichuni, Rh ianasiylnm or glabrous) * 
floccose glabrescent (Rh eritimumy Rh. gymnemthum); 
glandular (Rh. agaafum, Rh. irroratum) ; glandular floccose 
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(Rh.anihofq>haerum, Rh. hylofhreptum, Rk. jyogonostylum ) ; 
gland -setose (Rk, Tmugiszenne) and the degrees of persist- 
ence of the several indumenta is also somewhat variable. 

The series includes Rhododendrons with very small calyx 
— cup-shaped and fleshy with almost obsolete lobes — and 
it is glandular (Rh, agasfnm, Rh. irrorafujn) \ glandular 
and floccose {Rh. aiithoftphaer'icm, Rh. pogonOiSfylum); 
glandular and puberulous (Rh. axlei} astern oumri, Rh. kylo- 
threpfuvi)\ puberulous {Rh. ceraceum)] gland-setose {Rh. 
mevgfszeiise) ; glabrous and floek-lringed {Rh. araio- 
phyllihtri, Rh eritimumy Rh. gymnanthiim, Rh. iava- 
siylvm) ; glabrous (Rh. liokiangeme, Rh. spanafrielnim). 

In the matter of the corolla, which is most commonly 
tubular-campanulate — openly campanulato {Rh. araio- 
phifthim, Rif. 'mengiszense, and perhaps, Rh. span air ichum) 
and tuiinel-campanulate (R]f. adenosfemorinvi and Rh. 
gyniiiauthn m) — much variation in size is vsometimes shown 
within one species, f'or instance, in Rh irroratavi it may 
be 4 cm long or as much as 5*5 cm. The bottom of the 
tube is always gibbous and retuse. The size of the lobes 
varies with their number. P’ive lobes seem to be typical 
of the Irroratum series, but departures from this number 
are found in Rh. anthosphaenim (5-0), Rh. agasfam (5-7), 
Rh enfnniun and Rh. hylofhreptam (7), and in the 
6-lobed forms the lob(‘S seem to be larger than in the 
others. It is evident that a small series of dried specimens 
is iiiadefjuate for the certain determination of p(»tal 
numbers in forms showing fluctuations sucli as appear 
in Rh. agadam and Rh. aniho^phaerani, and counts 
made in many more specimens are recpiired. Colour 
character in the corolla divides the series in two. In 
most of the species it is some shade of red, often dark, in 
throe species {Rh. adenosteman am, Rh aralophyllain. Rh. 
irrorat am) it is white sometimes vsuflused pink on the 
outside, in Rh. irroraiam often pale ytdlowish or greenish 
white, in Rh. pogonosf ylum pink, lllotching and spotting 
are found, but dried material is not always a safe guide in 
this character. So far as I am able to decide from our 
material the distribution is: — ^no blotch and no spots (Rh. 
ceraceam), blotch and spots (Wo anlhosphaeram, Rh. araio- 
phyllum, Rh. gymnanthum, Rh. hylothrepfum, Rh.tana- 
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sty turn), blotch and no spots (lih. agastum, Rh. eritimum^ 
Rh, mengtszeiise, Rh, spanotrivhuni), spots and no blotcli 
{Rh. ade)iostemonnm, Rh. irrorafutn, Rh. hildangenne, Rh. 
pogouostijkim). In Rh. araioph ylh(r)i a basal posterior 
large blotch has a beautiful rich dark crimson tint. There 
arc no data through which to correlate some diagnostic 
characters of clothintr of the corolla to which I will now 

o 

refer, characters which doubtless have a relation to pro- 
tection in the flower or to attraction in connection with 
pollination. Rh. irromt'nm is exceptional in having red 
glands distributed on the outside of the corolla, and they 
are present also in Rh. i)(>gov only lay)) in addition to basal 
hairs. These are red clavate glands with short stalks, and 
are mostly seen upon th<' midrib of the petaline segments and 
often conspicuousl}^ on the back of the lobes. Occasionally 
they are absent from one or other of the petaline segments, 
present in the unfolding, but they seem in some cases to fall 
ofl* as the corolla expands. Tliese glands offer a readily 
observed mark of distinction within the series, and are in 
particular useful for separating Rh. irrorafnv} from its 
nearest ally RJy. adyntosirtyyoynu)}, which bears glands upon 
the stamina! filaments and not upon the corolla. As a 
conse(juence perhaps of this glandular state in these two 
species, I find their flowers are much more insect-eaten than 
those in othei species. Rh. pogonoslyl ifvi is an exception 
also, for the corolla outside is puberulous at the base. Then 
the inside of the corolla tube in the series shows two states. 
In less than one-half of the species {R/y. admoHtcyyyon'if yn, 
Rh. iujasfuyyy, Rh. (ntlhoHjyharram, Rh. h ylothrf'pfuin, Rh. 
irrorahim, Rh. jyogonosfyhi yn) it has a greater or less cover- 
ing of liairs ; in the rest {Rh. <tra i(y}yhyU u ni, Rh. d'yacemti, 
Rh. yrltitmnn, Rh. gynditt yiihv nt, Rh, lulciaiygease. Rh. 
viyaglszeuyic, Rh. sjmnotrichuya, Rh. i(( yta.^fyhnti) the inside 
of the tube is glabrous. 1 suspect tliere is some correlation 
between these hairs and tln^ red blotch which is always 
gland-secreting, but liave no observations to record. 

Diplostemoiiy gives to most of the speei(‘s of the Irroratum 
section 1 0 stamens. In Rh. erttlni (ua and Rh. hylothrepfw'iih, 
which have 7 petals, there are 14 stamens. Fluctuations from 
10-12 stamens are found in Rh. ngasfuyn and Rh. antho- 
aphaernm. Although 7 petals occur in Rh. agastuoa I have 
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not found 14 stamens. The stamens are always unequal in 
length, the longest usually about a centimeter longer than 
the shortest, but in RIl gyimia'idhum and Rh, spanotrichum 
the difference is (|uite 2 cm. Tlie longest stamens in the 
series are those of the larger flowers in Rh. 

They may be 4*5 cm. long, whilst in the shorter flowers of 
that species they are only 8 cm. RU ara lopInjU tun, which 
has the smallest flowers of all the species, has stamens show- 
ing smallest dimensions — ^tlie longest only 2 8 cm. long. In 
four of the species the filaments are glabrous {Rh, evd tniun}, 
Rh. I (bki(ti}(pnih>f\ Rh. sjxinofriclnuit, Rh. fandsf ylum). 
Uiels assigns glabrous filaments to Rh. gt/ miunithuni, but 
hairs ai’c present, few perhaps, and only developed a short 
distance abovt the base of the filaments — in other species 
which have hair-appendages to the filaments tluy start 
from the very base ; there is no naked base to the tilameiits 
as in some oIIkt seri(‘s of Hliododrendi'on. The hairiness of 
the filaments in these other species may amo\int to puber- 
ulousiiess only, often in very fine degree (Rh. anfho- 
sphaf'rinn , Rh. (pyaceum, Rh. iryoraiii^y , Rh. min^giszonap), 
or may be a true pul)escenee (Rh. (Xiletiosiemoiiuni^ Rh. 
ag(isffn}i, Rh. arnioplnjIhuH, Rh. hylothrepimy), it is 
usually con lined to the base of the filament up to about 
the top of the ovary. In Rh. adcuosiemoiinm, Rh. hylo- 
thrpphivi, and Rh. pogonoMylwm it extends much further 
up the filament to its middle or beyond that, and in Rh. 
adeuostenwnibin we have this uni(|ue feature, that mixed 
with the Ijairs and above the limit to wdiicli they reach 
are red, shortly-stalked glands — an unusual occurrence. 

The character of tlie disk is not sufficiently taken note 
of in Rhododendrons. Measurements of the ovary include 
sometimes I think the disk, and wliere it is very hairy the 
character may easily be assigned to the ovary In the 
Irroratum series the disk is short and smooth, quite 
glabrous (Rh, anthosphaernm, Rh. nraiophyUum, Rh. 
pritiniUDi, Rh. gyninanthiun, Rh. imnuiuni, Rh. pogono- 
sfylnni, Rh. i^panotrichuni, Rh. fa'iutsfyluni) \ hairy in 
degrees of pubescence and puberulousness (Rh. adeno- 
stemonum, Rh. ceraceum, Rh. hylothreptum (minutely), 
Rh. lukiangense, Rh. viengtszense) ; iloccoso (Rh. agastum). 

The gynaeceum is a little longer than the stamens and 
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always shorter than the corolla. The ovary is narrow, 
cylindric, or somewhat conoid, black on the surface and 
usually grooved, varying in length from 5-7 mm. It 
may be glabrous (Rh. rritimuni, Rh. ijymnaiithnm, Rh, 
hylothrepium (sometimes floccose), Rh, lukiai\gense, Rh. 
tanastyluin)] puberulous {Rh. ar(uoj)hylh( rn, Rh. cera- 
ceuTii) ; floccose {Rh. anfho.sphaernni, Rh. Mpavotrichum) ; 
glandular (flA. (xgafdmn, Rh. irroratmti)\ glandular above 
floccose below {Rh. admostemonum) ; floccose so densely as 
to conceal an under glandular layer (/i/o pogonostyluiri) \ 
gland-sefcose {Rh. mengtszense). In four species {Rh. 
adenostcmon'iiTit, Rh. agafttum, Rh. irrorainw ,Rh. mengtaz- 
enae) the style is glandular throughout, in Rh. pogono- 
atylum it is densely floccose as well as glandular through- 
out ; in all the others glabrous. In Rh. anfhosphaerum the 
flocks of the ovary sometimes spread on to the base of the 
style; only a few, however, appear there, and the styh^ is 
rightly described as glabrous. Usually the 'style expands 
slightly, and gradually passes into the lobulate stigma 
seated on its summit and not wider than the stylo itself, 
but in Rh. agastum the stigma is relatively massi\ e and 
forms a broad discoid body somewhat spongy which over- 
hangs the sides of the style. 

I have seen fruit and seed only in Rh. pogonostyLum. 
The capsule is large and thick, some 4 cm. long by 1 cm. in 
diameter, and is slightly curved, black, and showing the 
remains of the ovarian indumentum. A fruiting specimen 
of another undescribed undoubted member of the series 
suggests this is not the only type The seeds are flattened 
oblong, about 3 mm. by 1 mm., with a wing all round and 
a white chalazal crest. 

The species seem to fall into four small alliances within 
the series : — 

1. Jrroratam type — plants with rigid, ])uinted leaves and white or 

pink flowers — includes : 

Rh. adenodernonurn f Rh. irroratum, Rh. 'pogonodyluTn . 

2. Gymnanthum type — plants with narrow, papery (not in all), 

pointed leaves and white or red flowers — includes : 

Rh. araiophylLuMy Rh. gymnunthumy Rh mengtszmsey Rh. 
spanotnchuvi, Rh. tanastylum. 

3. Anfhosphaerum type— plants with broad, thick, parchiuenty, pointed 

leaves and red flowers — includes : 

Rh. anthosphaeruvLy Rh. ceraceum, Rh. hylothrepfuTn, Rh. 
lukiangense. 
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4. Agastum type— plants with rigid, blunt leaves and red flowers— 
includes : 

Rh. ayasium, Rh. eritimum. 


Irroratum. 

Here the foliage is rigid, thick, and coriaceous, the shape 
of the leaf lanceolate or oblong lanceolale or ovate lanceo- 
late, sometimes somewhat oblanceolate, witli the marginal 
undulation very distinct and the notching from the fallen 
glands and flocks conspicuous. The stem and petioles 
whilst glabrescent retain often the flocks and glands of 
youth. This little group is markedly glandular, and the 
punctulations caused by the fallen glands are easily seen. 
Pedicels, calyx, ovary, style — all have glands sometimes 
mixed with flocks. The corolla is glandular outside in 
Rh. irroratum, the stamens in Rh. adenostemo7ium ; in Rh. 
pogonostylum there are glands outside the corolla, as in Rh. 
irroratum, though fewer, and also a coating of hairs. The 
flowers are white or yellowish-white, with a flush of rose, 
or are pink, are in dense many-flowered raceme-umbels, 
have 5 petal ine lobes and 10 stamens The species cover 
tlie area from the north-west of Y unnan to the south-east. 

KEY TO THE SPECIES 

Leaves rigid, tliifk, corMceou^lanctMdateoblriiiceolate or 
ovateddnceolale, base obtiihe oi rounded, 
mat oil both surface^, margin conspicu- 
ously undulate and notched. 

Corolla 5-lobed, glabrous glandular or glandular and 
puberuloiis outside, puberulons inside, 
spotted, not blotched. Stamens 10. Style 
glandular or floccose and glandular. 

Calyx glandular. Style glandular 

Corolla white or cieam or suffused rose. 

Ovary glandular Pedictd 1 cm. or more 
glandular. 

Corolla tubiilar-camjianulate glandular out- 
side, Stamens finely puberuloiis at base, 
eglandular Inflorescence rhachis gland- 
ular. Petiole glandular and floccose 
glabrescent .... irroratum 

Ovary glandular with some flocks J’edicel 
under 1 cm. glandular. 

Corolla funnel-campanulate glabrous out- 
side. Stamens pubescent to middle and 
beyond, glandular. I nflorescence rhachis 
glandular and floccose (?). Petiole gland- 
glabrescent .... adenostemonum 
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Calyx densely floccose and glandular. Style 
floccose and glandular. 

Corolla pink. 

Ovaiy densely floccose and with glands. Pedi- 
cel under 1 cm. floccose and glandular. 

Corolla tubular-campanulate glandular and 
puberuloUiS outsifie, puhcrulous inside. 

Stamens pubescent to middle and beyond 
eglandular. Inflorescence rhacliib tloc- 
cose. Petiole floccose glabrescent . pogonostylum 

Gymnanthum. 

These are plants with thin twigs and lanceolate papy- 
raceous leaves, usually narrow (sometimes broad, 1th. tana- 
stylwm) even cuneate at the base, with marginal un- 
dulation fairly distinct but only slightly roughened from 
fallen flocks. Wax is much developed, making the under 
surface somewhat glossy, and in Rk. gymiianlhum the 
upper surface quite glossy Stem and petioles may be 
floccose a.nd glabrescent, gland-glabrescent or gland-setose. 
This, except for the special develojiment of gland-setae in 
Rh. mengtszerifie, is a conspicuously eglandular group — 
glands are absent from pedicels, calyx, ovary, and style. 
The flowers, white, red, or deej) crimson, are in few (about 
8-) flowered raceme-umbels with thin rhachis, have 5-lobed 
corolla, glabrous inside and out, and 10 stamens, puberulous 
save in Rh. .^panofrichuni and Hh. tanasfyl/mn. The 
species are absent from the Tali-Ohuugtien area, but range 
from N.W. of Tseku in the Salween basin southwards to E. 
Upper Burma and the Shweli-Salween divide at Tengyueh 
in W. Yunnan, and then turn up at Mengtsz in the S.E. 

KEY TO THE SPECIES. 

Leaves papyraceous (sometimes tlucker), lanceolate or 
oblaiiceolate, base usually narrow and cuneate, 
one or both surfaces somewhat glossy, margin 
mconspicnously undulate and roughened ; 
petiole floccose or gland -glabrescent or per- 
si.stently gland-setose 

Corolla 5-lohed, glabrous outside and in. Stamens 10. 

Style glabrous, rarely glandular. 

Calyx glabrous flock-f ringed. Corolla blotched and 
spotted. Petiole floccose glabrescent. Style 
glabrous. 

Corolla white. Ovary puberulous Pedicel 1 cm. 
or more glabrous. 

Corolla openly cam])annlate. Stamens pubes- 
cent Intioiescence rhachis floccose. Leaf 
mat above, suhglossy beneath . . . araiophyllum 
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Corolla red. Ovary glabiouh. Pedicel 1 cm. 

Hoccose gUbreacent 

Corolla funnel cam})aiiiilate. Stameiifl puberu- 
buife. Inlloiesceiice rliacliis glabresceut. 

Leaf glojssy above, aubglosay beiicatli . gymnanihum 

Corolla tubular-cam])anulate. Stamens glabrous. 

Inflorescence rliacliis scuifv. Leaf mat above, 
hubglossy beneatli . . . tanastylum 

Calyx glabrous oi s])anngl> floccose. Corolla 
blotclied not spotted. Petiole gland-glabreb- 
cent. St> le glabrous. 

Corolla led. O^.iry ‘-])anngly floctose Peduel 
under ] cm. floccose. 

Coridla cani))anulate. Stamens glabrous. In- 
florescence ibaclii-^ glabrous. Leaf mat abo\ e, 
subglossy beneatli . . . spanotnchum 

Calyx gland -‘‘etose Corolla blotched not si)otted. 

Petiole })er8isrcntly glaml-'-elose Style 
gl.indulai. 

Corolla red. Ovary gland-seto«-e. Pedicel 2 cm. 
gland -setose. 

Corolla openly camjianulate. Stamens imberu- 
loub. Inlloie^cence rliacbis glana-setose. 

Jje<if mat aliove, .sornewliat glossv beneatli . mengtszense 


Anthosphaeku.m. 

These are pLaiits wifcli cliartact'ous niore or less broadly 
lanceolate leaves, usually dark coloured above, borne upon 
fairly stout twigs, and tliey are alwnys lloceose or floccose 
and glandular in parts The development of wax in Rh. 
cemcenin and Rh, lukiangrnse tends to exclude otlier forms 
of indumentum. The many red flowers on the short 
stout rhachis of inflorescence form a large compact truss. 
Wliilst 5-lobe(l corollas and 10 stamens are constant (Rh. 
rcraceitVL, Rh, I ithiaiu/ciiae), we find 5-6 lobes and 10-12 
stamens in Rh. anfhosphaer^tun and 7 lobes with 14 stamens 
in Rh. hiflolhtrpfinn. Tliis set is found only from the 
Likiang range northwards to 'i'seku and the Chungtien 
plateau. 

KEY TO THE SPECIES. 

Leaves cliartacecuis not rigid, more or les^ broadly lanceo- 
late or obUm eolate, base oblui^e, mat above, 
sometimes globs} beneath. 

Corolla red 5 T-lobecl, glabrous outside, glabroii** or 
piiberuloub inside. Stamens 10 11 Style 
glabrous. Inflore.-ceiice ihachis floccose. 

Calyx puberulous fringed Corolla without lilotch 
or s]K)ts. 

Ovary ])uberulou'- Pe<licel under 1 cm. puberu- 
lous. 
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Corolla tubukr-campanulate, 6-lobed, glabrous 
inside. Stamens 10, finely puberulous at 
base. Leaf glossy underneath. Petiole 

white waxy ..... ceraceum 
Calyx glabrous occasionally fringed. Corolla 

spotted. 

Ovary elabrous. Pedicel under 1 cm., glabrous. 

Corolla tubular-campanulate, 6-lohed, glabrous 
inside. Stamens 10, glabroub. Leaf somewhat 
glossy underneath. Petiole whit e waxy . lukiangeme 
Calyx ^andular and floccose. Corolla blotched and 
spotted. 

Ovary sparingly tloccose. Pedicel 1 cm. or more 
glandular and tloccose. 

Corolla tubular-campanulate 5-6-1 obed, puberu- 
lous inside. Stamens 10-12, finely puberu- 
lous at base. Leaf mat on both surfaces or 
somewhat glossy underneath. Petiole tloccose 
and gland-glabrescent . . . anthosphaeruin 

Calyx glandular and puberulous, rarely gland- 
fringed Corolla blotched and spotted. 

Ovary glabrous (at times tloccose). Pedicel 1 cm. 
or more sparingly glandular and lloccose. 

Corolla wideU tubular-campanulate 7-lol>ed, 
puberulous inside. Stamens 1 4, pubescent to 
middle. Leaf mat on both surtacesor vsome- 
what glo.ssy underneath. Petiole glandular 
and tloccose glabre.scent . hylothreptim 


Acjastum. 

The two species included here are alike in foliage-form 
but differ in many other characters The leaves are rigid, 
long, narrow, oblong, and blunt, with an abrupt beak-point, 
the surface mat on both sides, tlie under-leaf punctulation 
very evident. One of them {Rh, agantum) tends to 
eglandular indumentum, the other {Wi. erUimuut) to be 
glabrous. The large red flowers form a large compact 
truss, and the corolla is conspicuously 7-lobed but is some- 
times only 5-lobed in R/t, agm^fniHy and the stamens which 
ought to be and are 14 in Rh. n'Uiviiirti are only 10-12 in 
Rh. agastum; 1 have not found a flower of this with 14 
stamens, nor have I seen a 6-lobed corolla. One species is 
from the Chungtien plateau in the far N.W., the other 
from the Shweli-Salween divide in tlie W. As they 
stand, one can hardly speak of them as allied within the 
series to which they both certainly belong ; they are only 
alike in shape of leaf. Perhaps uniting links may be 
found. For purposes of recognition in the series it is 
convenient to place them together. 



1916-17.] BOTANICAL SOCIETY OF EDINBURGH 


178 


KEY TO THE SPECIES, 

Leaves oblong blunt with an apiciilar tip, surfaces mat. 

Corolla red, tubular-campanulate, glabrous outside, blotched 
without spots. 

Calyx glandular and gland -fimbriate. 

Corolla 5- or 7-lobed, puberulous inside. Stamens 10 
or 12. Style glandular. 

Ovary glandular. Pedicel 1 cm. or more glandular. 

Petiole glabrescent. 

Stamens 10-1 2, pubescent. Iiiftoresceiice rhachib 
hoccose and glandular. Stigma discoid. Leaf 
with thin persistent under-leaf indumentum . agastum 
Calyx glabrous and fiock-fimbriate. 

Corolla 7-lobed, glabrous inside. Stamens 14. Style 
glabrous. 

Ovary glabrous. Pedicel under 1 cm. lloccose 
glabrescent. Petiole glabrous. 

Stamens 1 4, glabrous, fiiflorescence rhacliis iloc- 
cose. Stigma not discoid. Leaf without })er- 
sistent under-leaf indumentum . . eritimum 

This Irroratum series appears to nie to be a natural 
phylum. That the forms of it which I present here re- 
present all its members I do not for one moment suppose.^ 

^ In the Kew Herbarium are three sheets which the Director of 
Kew has kindly lent to me with others for examination. Their 
tickets run : — 

1. Yunnan : - Meiigtsz. Mountain glens. 6000-7000 ft. Flowers 
cream-coloured. Hare. Hancock. No. 179. 14tli April 1895. 

2 Yunnan : — Mengtsz. N. mouiitaniH. 8000 ft. Tree 15-20 ft. 
Henry. No, 10,301. [In fruit.] 

3. Hurt. Kew, iv, 07. No. 179/98. A. Henry. 

The three plants lepreseiiled are in my view of the same species, and 
the fact that the })lant was in cultivation at Kew gives special iiilerest 
to the question —What is it? The plant is now dead, the Director of 
Kew tells me. 

Hemaley and Wilson* place Hancock’s No. 179 and Henry’s 10,301 
in Rh. irforatim . They are not that species, although they belong to 
the Irroratum series. The cultivated plant is correctly marked by Mr. 
IJemsiey as “afF. irroratum^' in the Kew Herbarium, lielider and Wilson 
in Plaiitae Wilsonianae, i (1913), 539 do not refer to these specimens. 
The ])lant represented on these sheets awaits description, but J am not 
10 give it here because Hancock’s specimen, the r)nly native one with 
flowers, is not quite adequate, unless it were sacriheed to the analysis. 
1 prefer not to use tlie cultivated specimen as a basis of description 
until evidence is forthcoming by which to test the view of identity I 
have stated. There is no doubt about its right to a place in the 
Irroratum series. It is one of the minority of the series in its possession 
of a style glandular throughout, and it has an axis of inflorescence about 
1*5 cm. long and puberiiloue, pedicels glandular with a few floccose 
hairs, corolla pubenilous inside, stamens pubescent at base and 
eglandular, disk apparently glabrous, ovary glandular and slightly 
floccose — the flocks being very scarce in the cultivated plant. 


In Kew Bulletin (1910), 112. 
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Nor will I maintain that the limits assigned to the several 
species in the descriptions which I have given will not 
require modification when we come to know more about 
the plants in their living state and have for comparison 
with them the additional and new forms which I expect. 
Looking at the members of the series in the dried state, 
the differences between them and the characters for de- 
marcation are easily recognised, and I believe my segre- 
gation of forms and microforms in the series is sound. 
As so many of the species are. known at present from 
collection in one locality only, we may be prepared for 
future discoveries showing perhaps that the fluctuations 
in such characters as numerical symmetry of the flower 
and in the indumentum of the ovary, for instance, occur 
also in others than those in wliich they have been 
observed up till now. At the same time let us note that 
Rh. irroratam — the specie's which we know best, and over 
an area from Tali to the Chungtien plateau and Tseku — is, 
save for size variation in the flower, a most constant form. 

Rhododendron adenoHtenionnm, Balf. f. et W. W. Sm.^ 

Small tree reaching about 4 m. high with medium thick 
branches. Branches a year old pale grt'en or dirty grey 

^ Rhododendron adenostemounm, Balf. f. et W.W. Srii. — Ai])or 2 )aT”va ad 
4 m. alia rainia liaud craasiB. Rami aimotiiii pallide vi rules vel wmlide 
crisei rubro-glaiidiilosi vel gland ularuin vestigiis })niictnlati. Alahastra 
Tolioiuni iguota. Folia ])etiolata ad 14 cm. loiiga ; lamina riiride conaeea 
lanceolata vel obloiigo-lanceolata ad 11’5 cm. longa ad 3 cm. lata apicem 
versus leviter atteiniata aciitius-cida tuberciilo jiarvo corneo terminata 
margiiie cartilagiuea obscure undulata et cicatncibus siibasjierata basi 
anguste vel late obtusa saejic maecpialis supra primo olivacea vel sub- 
glauco-viridis nunc tandem rubido-brunnea opaca laevis baud rugulosa 
costa media sulcata veins primariis utriiihecus circ. ad 16 vix distinctis 
glabrebcens Red petlibus glandularum deleraarum obscure punctulata 
subtus cinnamomea costa media venisque jirimanis elevatis substramineis 
vel suberubescentibuH venularum reti riibido iniinerso ubupie pedibus 
rubris glandularum detersaruin jmnctulata j petioluR circ. 2*5 cm. longns 
crashus supra sulcatuR glabrescens sed cicatricibus glandularum notatus. 
Flores circ. 12 in racemo-umbellam dispositi rhachi glanduliR rubris et 
pills sebaceis floceosis (?) pluR minusve obtecta ; bracteae fertiles oblongo- 
cuneatae subtruncatae subainculatae circ. 3 cm. longae circ. 1*4 cm. latae 
submernbranaceae brunneae extns sericeae et apice rnbro-glanduloaae 
vertice fimbriatae margine eciliatae intus basi excepta sericeae ; 
bracteolae lineares circ. 1*4 cm. longae circ. 0 5 mm. latae pedicellos 
superantes spadiceae adi;>reR8o-Rericeae ; jiedicelli crassi breves circ. 
4 mm. longi dense rubro-glandulosi. Calyx miiiutus circ. 275 nim. 
longus cupulans cupula extus sparse gland ulosa 6-lobatUR, lobis carno- 
sulis late triangularibus vel ovatis dorso puberulis et sparsiasime glandu- 
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glandular with red glands or punciulate with gland- 
vestiges. Foliage buds unknown. Leaves petiolate as 
much as 14 cm. long ; lamina rigid coriaceous thickish 
lanceolate or oblong-lanceolate as much as 11*5 cm. long 
by 3 cm. broad slightly attenuated towards the apex and 
somewhat acute terminated by a small horny tubercle, 
margin cartilaginous slightly undulate and somewhat 
roughened by the cicatrices of fallen appendages, base 
narrowly or broadly obtuse often une(}ual ; upper surface 
at first olivaceous or sometimes glaucous gi*een frequently 
becoming reddish-brown mat smooth not rugulose, midrib 
grooved })rimary veins about 16 pairs scarcely distinct, 
whole surface glabrcscent but obscurely punctulate with 
the bases of glands (or hairs ?) which have fallen ; under 
surface cinnamon-coloured with the midrib and primary 
veins raised somewhat straw-coloured or somewhat redden- 
ing, network of the veinlcts dark red immersed surface 
everywhere punctulate with the red bases of glands (or 
hairs 0 which have fallen, petiole about 2*5 cm. long thick 
groovcnl above glabrcscent but marked by the cicatrices of 
glands. Flowers about 12 in a raceme-umbel the axis of 
inflorescence covered witli red glands and perhaps with 
greasy jlocjcose hairs ; fei'tile bracts oblong wedge-shaped 
somewhat truncate and aj)iculate about 3 cm. long by 
1 4 cm. broad subinombranaceous brownish, outside 
8t‘riceous and red-glandular at the fimbriate apex, margin 

lc)>is f*lancliilis l)reviU‘r btipitatjs inargiiie nunc glanfluloso-ciliatis. 
CV)rolla alba vul lc*viter rose()-.siifrii‘>a intunchluiliioinii-canipanulata 
circ. 4’5‘(’m. buipa ext us t^landulosa epilosa lutus copiOftC puberiila 
postjce evancubit .1 luacnhs paucis notata b-lobata, lobia elhpticis vel 
rotundatis uiiiic eniargiiiatissubcieiiulati.s circ. 1 8 cm. lungjs circ. 2*5 cm. 
lalis. Stamina 10 imuMpialia luiigioia circ. 3 5 cm. longa breviora circ. 
2*5 cm. ant liens ])ur[)urois cue. 3'.5 iiiin, longis filamentis aurantiacis 
basi paullo exjiaiisis ab ima basi ad medium vel ultio aaepe fere ad 
apicem tenniter jiubescentibus (*t riibro- vel aurantiaco glandulosis. Dis- 
cus pilis albis pubesceiH. Gynaeceum circ. 4 3 cm. loiigum ; ovarium 
coiioideurii wulcatum cue. b* mm. loiiguiii fulvo-ohvaceiini vel nigricans 
glandulis vubns brevistipitatis e\ toto obteclinn et ])ili!& sebaceis tloc- 
cosis rubris (ramulis acunssimis) in diniubo infero nunc fere ex toto 
praeditum ; stylus gracilis ex toto rubro-glaiidulosus sub stigmate 
spongioso Hubdiscoideo leviter amplialus. 

Species Rk, trromto, Fraiicli. affini‘<, pedicello brevi baud 1 cm. loiigo, 
calyce extus pul>eriilo, corolla infundibuliformi-campaiiulata extu.s 
eglaiidulosa, stammum filanicntis ad medium vel ultro teiniiter jmber- 
ulis et glandulosis, disco pubescente, ovario partim Hoccoso, stigmate 
subdiscoideo diversa. 
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eciliate, inside sericeous except at the base ; bracteoles 
linear about 1 '4 cm. long and 0*5 mm. broad longer than 
the pedicels chestnut-brown adpresaed-sericeous ; pedicels 
thick short about 4 mm. long densely red -glandular. 
Calyx minute about 2*75 rnm. long cupular, cup sparingly 
glandular outside, 5-lobed ; lobes fleshy broadly triangular 
or ovate puberulous on the back and most sparingly 
glandular with shortly stalked glands, margin occasionally 
gland -ciliate. Corolla white or slightly suffused with rose 
funnel-campanulate about 4-5 cm. long outside eglandular 
and epilose inside copiously puberulous and on the 
posterior side evariculate but with a few spots, 5-lobed ; 
lobes about 1*8 cm. long by 2*5 cm. broad, elliptic 
or rounded occasionally emarginate and subcrenulate. 
Stamens 10 unequal the longer about 3*5 cm. long the 
shorter about 2*5 cm. ; anthers purple about 3*5 mm. long ; 
filaments orange slightly expanded at the base and from 
the very bottom up to the middle and beyond it (often 
even to the apex) pubescent and provided with red or 
orange glands. Disk pubescent with wliite hairs. Gynae- 
ceum about 4*3 cm. long, ovary conoid grooved about 6 mm. 
long tawny olive or sometimes blackening covered with red 
shortly stalked glands througlioiit and in the lower half 
provided with greasy floccose red hairs with very sharp- 
pointed branches, occasionally these extend to near the 
top; style slender red-glandular throughout slightly ex 
panded under the spongy somewhat discoid stigma. 

S E. Yunnan : — Merigtsz. N. mountains, forests. 7000 ft 
Tree 15 ft. Flowers pure white. Henry, No. 11 067 
In Herb. Kew. 

S.E. Yunnan : — Mengtsz. N. mountnins, forests. 8500 ft 
Tree 10 ft. Flowers white with a little pink. Henry 
No 11,067a. In Herb. Edin. 

Tills is one of the plants of Henry’s collecting from 
the region of Mengtsz, and was referred by Hemsley and 
Wilson^ to Rh. irroratnm. 8ubse(juently Rehder and 
Wilson^ suggested that it might, with others of Henry’s 
collecting about Mengtsz, be a variety of Hh. gymnanfhuw 
(see under Rh. mengtszeihse and Rh. spanoirichum in this 
paper). It certainly finds its place in the Irroratum series 

* Kew Bulletin (1910), 12. ^ piantae Wilsonianae, i (1913), 539. 
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along with Rh. gymnanthum and Rh. irroratum, and it is 
a very near ally of Rh, irroratum itself. Glandular stems, 
petioles, pedicels, and styles belong to both species; the 
points of difference between them are these : — The inflor- 
escence rhachis has apparently (but see p. 164) floccose and 
ad pressed hairs with glands, in Rh. irroratum glands only 
are present ; the flower in Rh. a<leuostemo7mm has pedicels 
seldom over 1 cm. long; those of Rh. irroratum are over 
1 cm. long ; the calyx in Rh. adeiiosie^noitum has the cup 
sparingly glandular and the back of the lobes more or less 
puberulous, with a few stray glands particularly at the 
base and now and then one in the margin; in Rh. 
irroratum the calyx-cup is densely glandular and the 
lobes gland-fringed, there are no hairs; the corolla and 
stamens show a curious antithesis in character — Rh. 
adenostemonu^n has a funnel-shaped corolla, glabrous, quite 
eglandular on the outside and densely pubescent inside, 
and the staiiiinal filaments are conspicuously puberulous 
to the middle and beyond it, and show in addition a 
remarkable development of small, red, shortly-stalked 
glands, in some cases up to near the base of the anther 
(hence its specific name); Rh. irroratum has a tubular- 
campanulate corolla which has a development of small, 
short-stalked, red glands on the outside, particularly along 
the midribs of the petals, inside it is densely puberulous 
and the stamens are finely puberulous at the base only, 
and have no glands , then the disk in Rh. adeuostemonum 
is pubescent, in Rh. irroratum glabrous, and the ovary, 
glandular in both, has in Rh. adenostemonu^yi floccose hairs 
as well all over or at the base only. The characters 
I have mentioned seem to be constant in Rh. irroratum in 
a large series of specimens I have examined from different 
areas of its wide distribution, from Tali to the Chung- 
tien plateau. Of Rh. adenostemovum 1 have only seen 
specimens from one locality, one sheet of them. No. 11,067 
in the Kew Herbarium, kindly lent to me by the Director 
of Kew, and one sheet, No. 11,067a in the Edinburgh 
Herbarium. The sum of the differential characters, fluctuat- 
ing though some of them may be in other species, is to me 
conclusive against conspecificness of the two plants. Of 
individual characters, that of the gland development on 
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the filaments — a rare feature — in one, and gland develop- 
ment on corolla in the other, is of weight. Taking 
further into consideration the fact that Henry’s plant (Kit. 
adenostei)ionv7ii) is a plant of th(‘ extreme south-east of 
Yunnan, in the basin of the Ked River, some where about 
latitude 28° 25' N., and dwells at an altitude of 8500 feet, 
whilst Kit. irrorafum is a Middle- West and East-North- 
West Yunnan plant essentially of the Yangtze basin, at its 
lowest latitude — 25'' 40' N., on the Tali range — living at 
an altitude of 11,000-12,000 feet at its highest latitude, 
27° 80' N., on the Chungtien plateau, at 0000-10,000 feet, 
I do not hesitate about regarding them as distinct species. 
With Kit. (/tfutoiautlifun oar species lias much less in 
common. Kh. (jtjtmmnihnm is a red-llowored species with 
very narrow leaves, glossy above, with eglandular floccose 
stems, petioles, inflorescence rhachis, pedicels, and a 
glabrous style, glabrous fringcMl calyx, the fringe lobes 
sometimes gland -tipped, corolla glabrous inside and out, 
stamina! filaments eglandular and most sparingly puberu- 
lous near base, disk glabrous, ovary glabrous. 

Rhodo(1<^n(lro7i agastunt, Balf. f. et W. W. Sm.' 

Shrub as much as 0 m. high with thick branches. 
Young branches of the year more or less clad with clavate 

^ Rhododendron lujadam^ Bull f. ot W W. Sni. -FruU'X 0 iii alt as 
rauiLs crassis. Rainuji hoiiiotiui j^landiilis cdav.itis ]»lu^ mnmbve \estiti 
aniiotini pallah* virides glal>ri."hfi‘utes jalounn jiiveinliuiu vi-stmiis plus 
nniiusve notati. Ala bast roruiii pmilae nitinuui m(*u)brauat*eac tlavido- 
l)runiK*ac hgulato-^iJathulatae circ. 2 5 <*iii longar* fire. 1 nun. latae 
viscidae e\tUh glandiilis flavatis plus iiiiimsvt* indutae nitus([ue pilis 
floccohis sebiiceiH vcfititat* ad H])iceni acuniiuutiiui piJo-cristatae ; folia 
juvenilia levolutsi supra pills floccosia inultiramosis tomoiitovsa subtus 
pilis pluriims bievissiiiu* slipitatia rojiiose ra(hatjui r.miuloais inmulis 
patentibus laxe ifticulatiiii nitertoxti'? iiulula ; ]>(*tiolns jiivenilih 
tomento^us. Folia ]>ftiolala ad 11 fin. longa ; lainiiifi coTiafc.i crussa 
stiicte oblouga luinc supra medium ]»aullo lalior ciic ad 12 cm longa 
ad 4 cm. lata baud atteiiuata a])icf obtusa cornco-mucroiiatii inargine 
subplaua carlilagiuea obscure uudulata et pilorum juveiiilium jiedibus 
vel pilis ipsis paucis praedita basi late obtu&a bujira opaca olivacea laevis 
costa media sulcata venis primariis utriusecus ad 15 occuUis glabresceus 
nunc pilorum jiiveiiilium vestigiis obscure iiotata subtus fulvo-olivacca 
ruinutxssinie rufo-imnctulata costa media straminca elevata jilus luiiiusve 
glandulanun pilorunujue vestigiis praedita veins jirimanis veiiularumque 
reti promhiulo cum superficie ubicpie mduniento tenui subfiirfuraceo e 
pilis multo-bracbiatis (ramulisab urn bone sessili rubro radiatim pateiiti- 
biis) composite vest it is ; petiolus ad 2 cm. loiigus crassus glabrescons supra 
snlcatiis pilorum vestigiis plus rnmusve jiraeaitus. Flores ad 20 racemoso' 



1916-^17.] BOTANICAL SOCIETY OF EDINBURGH 


179 


glands ; branches a year old, pale green glabrescont marked 
more or less by the vestiges of juvenile hairs (or glands 
Innermost scah^-leaves of the foliage-buds membranaceous 
yellow-brown ligulate spathulate al)out 2'5 cm. long by 
4 mm. broad viscid clad outside more or less with clavate 
glands, inside with floccose greasy liairs and a hair crest 
at tl\e acuminate apex; juvenile leaves revolute upper 
surface tomentose with much-branched floccose hairs, 
under surface clad with very many shorily-st-alked liairs 
abundantly and radiatingly branched, the branches spread- 
ing out laterally and becoming loosely interwoven , juvenile 
pi^tiolc tomentose. Leaves pctiolate as much as 14 cm. 
long, lamina coriaceous somewhat thick truly oblong, 
occasionally slightly wider above the middle, about 12 cm. 
long by 4 cm. broad not attenuated at the apex but obtuse 
terminat(‘d by a lioi-ny mucro, margin somewhat flat 
cartilaginous obscurely undulate and showing the bases 
of juvenile hairs or even a few hairs themselves, base 
broadly obtuse , upper surface mat olivaceous smooth with 
a groove^d midrib primary veins about 15 pairs hidden 
the whole surface glabrescent but occasionally obscurely 
marked by the vestiges of ju\enile hairs; under surface 
tawny olivaceous most minutely red-punctulate, midrib 

umbel lati rliaclii 2 cm. louga <^lanclulis el pili^ &el)acejs iiirliila ; braeteae 
fei’tiles CUT. 3 cm. loiigae eirc 1*3 cm. latae submeinbtanaceae oblongo- 
ol>ovalac \ el ol)(>vato-‘*patliiilatae ai>iciilatae lntu^ extu.s(|ue albulo-senceae 
glaiidulis panels nileimixos; ])ractti()lae lineare^ rameiit;ieeae adpresso- 
jnlosae eire. 1 em.loiigae; pedieelli eirc. 1 2 cm. longi fiin'o-bniiinci dense 
obivato-glandnloNi. (^alyx parvus circ. 3 mni. longiis cujmlans evtus 
dense glaiUliiloMi.s, lobi.s 7 distinctly rolundatis vel ovatis vel dellouleis 
glandniosiH et glaiiduloso-fiiiiln-iatis. (Jorolla rosea post ice eniaculata 
Red varo basali inagiio kerme^iiio jiraedita tubuloso-eampanulata magiia 
circ. 5 cm. louga gynaeceiiin et htaiiniia snpeiaiis extu'^ glaln'a eglandiilosa 
iritus eojnose puberula, lobn 5- 7 rotmidatis ein.vrginatis yul>creriulatiy arc. 
ad 2 cm. Imigis ad 2*-4 cm. latis. Stamina 10-12 maeijimha longiora circ. 
3*8 cm. longa bieviora arc. 2*7 cm. longa antlieris bniniieis eiic. 4 inm. 
longiSjUlanicritiR ileoraum latioribua a basi ad apiceni ovarii ]m]»ebcentibus. 
Discus Rcbaceo-doccosiis. Gynaeceum circ. 1*5 cm. loiigiim , ovarium 
cyliudrico-couoHleuiii sideatnm circ. 0 mm. longum arc. 3*5 mm. diam. 
nigrcHcens clavato-glaudulosum ad ba&im nunc pilis sebareis panels in- 
dutuin; stylus crasbiis ex loto glandnlosn.s ; stigma magnum latum dia- 
coideum lobiilatum. 

Species ex atfinitate /iVi. avfhoajihaeri, Diels sed foliis obloiigis 
ad extremitates baud attemiatis, giibtns indumento iiidutis, corolla 
eniaculata 5- 7-lobata, atamiiiiim lilamentis ad basim pubescent ibus baud 
brevissime ])uberulis, disco floecoso, ovario clavato-glauduloso, stylo 
glanduloso, stigmate lato diacoideo facile distiuguenda. 
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straw-coloured and more or less raised provided with 
vestiges of glands and hairs, primary veins and the 
reticulation of the veinlets somewhat prominent, the whole 
surface clad with a thin somewhat scurfy stratum of 
indumentum consisting of many-armed hairs with red 
branches radiating and spreading from a sessile umbo, 
petiole thick as much as 2 cm. long glabrescent grooved 
above and showing more or less vestiges of hairs. Flowers 
in a racemose umbel about 20-flowered the axis of inflor- 
escence about 2 cm. long and covered with glands and 
greasy hairs; fertile bracts about 3 cm. long by 1*3 cm. 
broad subrnembranaceous oblong-obovate or obovate- 
spathulate apiculate whitely sericeous both outside and 
inside with a few glands intermixed , bractooles linear 
chafly adpressed-pilose about 1 cm. long; pedicels about 
] *2 cm. long reddish-brown and densely clavate-glandular. 
Calyx small about 3 mm. long cupular, outside densely 
glandular 7-lobed; lobes rounded or ovate or deltoid 
glandular and gland-fimbriate. Corolla rose-coloured 
cmaculate on the back but with a large bawsal crimson 
blotch tubular-campanulatc large about 5 cm. long exceed- 
ing the stamens and gynaeceum, outside glabrous eglandular, 
inside copiously puberulous , lobes 5-7 rounded emarginate 
somewhat crenulate about 2 cm. long by 2*4 cm. broad. 
Stamens 10-12 unequal longer about 3'8 cm. long, shorter 
about 2*7 cm. long; anthers brown about 4 mm. long; 
filaments widening downwards and from their base to the 
apex of the ovary pubescent. Disk greasily floccose. 
Gynaeceum about 4*5 cm. long; ovary cylindric-conoid 
grooved about 0 mm. long by 3*5 mm. in diameter black- 
ening clavate-glandular occasionally coated at the base 
with a few greasy hairs; style thick glandular through- 
out ; stigma large broad discoid lobulate. 

W. Yunnan: — Head of the Taipungpu valley. Alt. 
7000-8000 ft. Lat. 25° 30' N. In oak and pine forest. 
Shrub of 10-15 ft. Flowers rose. (i. Forrest. No. 9920. 
May 1913. 

W. Yunnan : — Descent to the Yangpi valley. Alt. 9000 ft. 
Lat. 25° 40' N. Margins of forests. Shrub of 30 ft. Flowers 
deep rose, without markings. G. Forrest. No. 12,389. 
April 1914. 
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This striking species is one of two (the other Rh. 
eritimum) within the Irroratum series in which the 
leaves are truly oblong with a somewhat beaked apex. 
It is also the only species in the series in which the 
Juvenile indumentum of the under side of the leaf persists, 
forming here a thin veil over the reticulate venulose 
surface. Another conspicuous character in which it is 
alone in the Irroratum series is its large discoid stigma. 
The numerical symmetry of the flower seems to be variable. 
In the specimen No. 9920 the corolla is 5-l()bed and there 
are 10 stamens. In No. 12,889 the corolla is 7-lobed and 
there are 12 stamens. The majority of species in the 
series are 5-lobed in the corolla and diploatemonous ; two 
species {B,h, eritimum and lih. h ylothrepi wm) have 7-lobed 
corollas and are diplostemonous. Rh. aufhospliaenoni has 
a 5“()-lobed corolla and 10-12 stamens. Tlie numbers 
counted in Rh. iigastum seem to suggest that one may 
expect a 5-, 0- or 7-lobed corolla and 10-14 stamens. The 
settlement of this question, which involves the diagnostic 
value of numerical symmetry in the series, will, 1 hope, be 
achieved by Mr. Forrest during the further exploration of 
Yunnan, wliich he is undertaking. 


Rhododenel nm anthosphaeram, Diels in Notes R.B.G. Edin., 
V (1912), 215.1 

Shrub or small tree as much as 9 meters high. Branches 
stout, those a year old blackish-grey densely clad with 

^ The description by Diels runs : — 

Rhododendron anthoaphaer mi, Diels. Frutex vel arbor 6-9 m. alta. 
Folia peliolo glabro I ’5 cm. loiigo praedita ; pai>yract*a, supra glabra, 
subtus rufesceiiti-pallidiora, oblanceolata, aruta, 8-13 cm. longa, iJ*5-5*2 
cm. lata, iiervi Mibtiis incoiisjhcui. Flores 10-15 dense congesti, 
pedimeuU 7-12 mm. longi, i»ubesceuteH Calycis mniuti lobi inconspicui 
triangulares, glandulosi, vix 1 mm. longi. Corolla intense rosea atro- 
puri)ureo-niaculMta, campanulata ; tubua 2*5 -3'5 cm. loiigus 3’2-4 cm. 
latus ; lobi rotundati 1 *5-2 cm. diamet. Stamina 10 basim veisus minute 
pubenila, 3-3*5 cm. longa. Ovarium glabre^ceiia, 5 -8 mm. longiim ; 
stylus 3-3*5 cm. longus, praeter baaini })uberulani glaber. 

“ Shrub or tree of 20-30 ft. Flowers bright rose-mageuta, with a few 
markings of black-crimson. Open situations in ])ine forests on the ascent 
to the Sungkwei pass from the Langkiung valley. Lat. 26® 30' N. 
Alt. 10,000-11,000 ft. April 1906.*’ G. Forrest. No. 2042. 

Habit of R. irroratum, Fraiicb. but easily recognised by the colour of 
the flowers and the more glabrous ovary and the absence of glands on 
the style. 
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rufous clavate glands mixed with flocci of greasy hairs; 
older branches with vestiges of th(‘se. Foliage buds and 
young leaves unknown. Leaves petiolate as mu<*h as J4 cm, 
long ; lamina papyraceous broadly lanceolate rarely (if small) 
somewhat oblanceolate as much as 12 cm. long and 5 cm. 
broad always narrowed to both ends, apex acute with a 
horny blunt mucro, margirr cartilaginous Hat obscurely 
undulate and roughened (hardly notched) by the persistent 
bases of juvenile greasy hairs, occasionally soim* hairs 
persist, base obtuse , upp(T surface 0 ])a(jue bronze-greiui 
midrib and primary veins (about 18 pairs) slightly sulcate 
elsewhere the irregular mdwork of the ultimate \eins 
shows clearly in the diied leaf (1 exjiect in\isible in the 
fresh) \vhole surface apparently glabrous but slight \estiges 
of juvenile hairs arc present; nnd(T Hurfac(‘ mat fawn- 
coloured midrib prominent straw -colon red (as are the 
primary veins only less prominently so) more or less 
sprinkled with with(‘red and withering floceosi^ liairs and 
also with orange-coloured bases of fallen Hocks and glands, 
such bases are abundant o\erthe ivst of th(‘ surface but 
do not show up markedly as distinct punct illations the 
epidermal cells foi*m hnv douje Hha})ed ])apilk‘e, ilie fawn 
colour of the wdiole under surface is du(' to th(‘ coloration 
of the reticulate venation, petiole as much as 2 cm tong 
stout grooved above, marked b\ scars of fallen glands and 
hairs wdiich may sporadically persist. Flowers about 12 
in a terminal racemose-umbel with \er} shoit led blown 
floccose rhachis not I cm. long, bracts unknowni ; brac- 
teoles about 1 mm. long very narrowly lineai reddish 
sericeo-pilose , pedicels as much as 1*8 cm. long pale browui 
fairly densely coated wdth a mixture of floccose and simple 
sebaceous hairs and a few clavate glands C.^dyx minute 
cupular fleshy elavate-glamlular floccosidy and greasily 
pilose outside, about 1*5 mm. long , lobes more or less deltoid. 
Oorolla tubular-campanulate 5~()-lobed, bright rose-magenta 
with a posterior basal black -crimson blotch and a few^ like- 
coloured spots about 4%5 cm. long exceeding androecium and 
gyua<‘ceum, glabrous outside puberulous iuvside ; lobes about 
2 cm. long and 2*5 cm. broad rounded emarginate somewhat 
crenulate. Stamens 10-12 unequal, longest some 8*8 crn. 
long shortest 2*8 cm., anthers about 8 mm. long purple; 



1916 - 17.1 


BOTANICAL SOCIETY OF EDINBURGH 


183 


filaments widened at base and from there finely puberulous 
to above ovary. Disk most glabrous. Gynaeceum about 
4 cm. long shorter than corolla ; ovary about 0 mm. long 
conoid furrowed blackening sparingly coated with flocks 
of greasy liairs or single greasy Ijairs or with cauliflower 
glands; style glabrous throughout slightly clavately ex- 
panding into lobulate non-diseoid stigma. 

Mr. Forrest obtained this in only one locality, that of 
the Suiigkwei pass (East-North- West Yunnan), a station in 
which Bh. Irromtiim, Franch. — with which it has affinity, 
as Diels points out, — also occurs, lih. anthospltaernm 
cannot be mistaken for Mh. irroratuni. It wants the 
glaucous foliage of that species and has bright red flowers. 

mature leaves are papery in texture, not rigid, thick, 
coriaceous as in l{h. irromiiim: they arc longer and 
broader, and the midrib below has more or fewer grt^asy 
hairs persisting upon it. The inflorescence rhachis is shorter 
and is floecosely pubescent not glandular as in Rh, irvo- 
and the same indumental difference appears in the 
pedicels. There are never glands on the outside of the 
corolla. Then we have the interesting fact in Rh. aaiho- 
sph((n*ut)i that the corolla lobes vary from T) to (hand there 
is a corresponding fluctuation in the stamens from 10 to 12. 
T have not found a 7-lobed corolla nor 14 stamens. Rh, 
trrorafiJbm seems to be a form with a strictly 5-lobed 
corolla. No fluctuation in size of corolla and flower parts 
generally a])pears in /i7o anthon/fhaeruvi. The filaments 
here are fiiudy puberulous from the very base upwards to 
just abo\ e the ovary, as in Rh. Irroratuni. The gynaeceum 
oft(‘rs distinct ive characters. The blackening ovary has tlie 
glands of Rh. irrorativm replaced by greasy floccose or 
single hail’s, and instead of being glandular the style of 
Rh. aiithosphaerum is glabrous throughout, the stigma not 
discoid. Diels refers to a puberulous base of the style. This 
only refers to the fact that there is occasionally a slight 
extension of the flocks of the ovary upon the lowermost 
part of the style, but one cannot rightly speak of the style 
as being puberulous at base (see also p. 168). 

More near is the relationship with Rh. hyloihreptnm, 
Balf. f. et W. W. Sm., also from the Sungkwei pass. 
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Rhododendron araiophyllnm, Balf. f. et W. W. Sm} 
Slender branched shrub as much as 5 m. high. Branches 
a year old reddening more or less white floccose glabrescent 
and glossy, after some years (4-5) grey and decorticating. 
Outermost scale-leaves of the foliage-leaf buds — which are 

1 Rhododtndrm araiophyllum, Balf. f. et W. W. Sin. — Frutex 
tenuirainosus ad 6 m. altus. Raniuli annotiiii erubeaccntes plus minusve 
albido-floccosi glabresceiites et mtidi post annos 4-5 grisei aecorticaiites. 
Alabastrorum angiiste ovoideorum acutoruiu circ. 4 mm. diam. penilae 
extimae crustaceo-coriaceae fulvae circ. 8 mm. longae infra rotundatae 
circ. 3 inm. longae et latae supra in cjiudam circ. 6 mm. prolongatae 
extiis eglandulosae plus minusve sebaceo-floccosae, intermediae loiigiores 
et latiores ecaiidatae mucronatae subovatac, intimae convolutae mem- 
branaceae flavido-briiiiiieae ad 2*7 cm. longae circ. 4 mm. latae acutae saepe 
iimcronulatae dorso apice(jue margine(pie sebaceo-Hoccosae intns glabrae 
ad apiceiii sericeae ; folia juvenilia revoluta supra et costa media subtus 
pilis tloccosis lougi- et inulti-ramosis saepe sebaceis rufo-coloratis iiitri- 
catim mtertextis deiisissiiiie tonientosa superficie inferiore glaberrima ; 
petioluB juvenilis sebaceo-tonientosus. Folia ])etiolala ad 12*5 cm. 
tonga ; lamina chartacea lanceolata ad 11*5 cm. longaad 3 cm. lataapice 
subacuminata tuberculo corneo teiminala margine subjdana obscure 
uudulato-creniilata pilorum jiiveiuluim delersilium vestigiis notata 
basi cuneata supra brunneo-oJivacea opaca costa media sulcata venis 
pnmanis utrinsecus circ.. 15 incoiispicuis laevis glabra sed floccorum 
juveniliiim vestigiis nunc notata, subtus pallidior saejic fulva subnitens 
costa media erubescente et veins primariis elevatis glabrescentibuspunc* 
tulatis vel floccorum juveniliiim vestigiis praeditis vel ])ilis sebaceis dense 
floccoso-tomentosis caeteroquin glabra epunctu lata venularum retipaullo 
conspicuo e])idermide e]»apillata ; petiolus circ. 1 cm. longus rubidns 
subcrassus subglabrescens floccorum vestigiia not.itus. Flores circ. 8 (nunc 
pauciores) raceniOBO-umbellati rliaclii teiiui ad 1*5 cm. longajiilis (l()ccosi8 
lutertcxtis jiliis minusve vestiU ; bracteae deciduae ignotae. ; bracteolae 
rufescentes angUBti8.sinie ligubttae ad 1*2 cm. longae sen ceo-pilosae , 
jiedicelli graciles rubro-brunnei glaberrimi nunc pilis tloccosis paucis- 
simis praediti circ. 1*5 cm. longi. Calyx minuliis cupularis carnosuliis 
circ. 1*5 mm. longus cupula glaberrima 5-lobatus, lobis seiui-lunatis vel 
ovato-triincatih extus glabernmis inargine julisalbidis vel rubris sebaceis 
simplicibus vel tloccosis ciliatis. Corolla alba extus roseo-suflfusa brevis 
a]>erte campaiiulata circ. 3*5 cm. longa genitalia superans 5-gibbosH 
retusa extus eglanduloaa epilosa intus glabra et postice varo magnobasali 
kermesino supraque maculia paucis notata 5-lobata, lobis circ. 1*4 cm. 
lougis circ. 2 cm. latis rotimdatis emarginatis subcrenulatis. Stamina 10 
iiiaeqiialialongiora circ. 2 8 cm. longa breviora circ. 1*4 cm. longa antlieris 
rubris circ. 3*6 mm. longis, tilameniis basi paiillo lationbus et ab iina basi 
ad apicem ovarii dense pubescentibus. Discus glaber. Gynaeceiim circ. 
2*8 cm. longiim stamina longiora subaequaus ; ovarium intense bruiineum 
vel nigrescens papillatum conoideum sulcatum circ. 6*5 mm. lohgum 
brevissime albido-puberulum pilis subadpressis ; stylus ruber glaber in 
stigma purpureiim lobulatum paullo ampliatus. 

Species Rh. tanastylo^ Balf. f. et Ward q.v. proxima ; Rh, gymnantho, 
Diels etiam affinis foliis brevioribus supra baud nitentibus nunc subtus 
tomento persisteute indutis, floribus mmoribus, pedicello glabro, corolla 
alba roseo-sulfu.«a aperte carapanulata, staminum filamentis dense pubes- 
ceutibup, ovario minore puberulo distinguenda. 
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narrowly ovoid acute and about 4 mm. in diameter — crustaceo- 
coriaceous tawny about 8 mm. long, the lower part rounded 
sheathing about 3 min. long and broad prolonged upwards 
into a tail of about 5 mm. long, outside eglandular more 
or less greasily floccose, intermediate scale-leaves longer 
and broader without tails but mucronate somewhat ovate, 
innermost scale-leaves convolute membranaceous yellow- 
brown as much as 2*7 cm. long and 4 mm. broad acute 
often mucronulate, greasily floccose on the back at the apex 
and on the margin, glabrous inside except at the sericeous 
apex; juvenile leaves revolute the upper surface and the 
midrib of the lower surface very densely iomentose with 
long many-branclicd floccose hairs which are often greasy 
rufously coloured and arc intricately interwoven, rest of 
the lower surface very glabrous; juvenile petiole greasily 
iomentose. Leaves petiolate as much as 12*5 cm. long; 
lamina papery lanceolate as much as 11*5 cm. long and 
3 cm. broad somewhat acuminate at the apex where is a 
terminal horny tub(‘rcle, margin somewhat flat obscurely 
undulate crenulate and marked by the vestiges of juvenile 
fallen hairs, base cuneate; upper surface brown-olive coloured 
mat the midril) grooved the primary veins as many as 15 
pairs inconspicuous, the whole surface smooth and glabrous 
but marked occasionally by the vestiges of juvenile flocks; 
under surface paler often tawny somewliat glossy, mid- 
rib reddening and with the primary veins elevated glab- 
rescent punctulate or marked by the vestiges of fallen 
flocks or somewhat densely floccose tomentose witli greasy 
hairs, the whole surface elsewhere glabrous epunctulate, 
the reticulation of the veinlets slightly conspicuous, the 
epidermis epapillate; petiole about 1 cm. long red some- 
what thick somewhat glabrescent marked by vestiges of 
juvenile flocks. Flowers as many as eight (even fewer) 
in a racemose-umbel with a slender axis as much as 
1*5 cm, long and more or less clad with floccose inter- 
twined hairs; bracts deciduous unknown; bracteoles ruf- 
escent very narrowly ligulate as much as 1*2 cm, long 
and silkily pilose; pedicels about 1*5 cm. long, slender 
reddish-brown very glabrous but occasionally provided 
with a few floccose hairs. Calyx minute cupular fleshy 
about 1*6 mm. long, cup very glabrous, 5-lobed ; lobes semi- 
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lunate or ovate truncate outside very glabrous margin 
ciliate with white or red hairs sometimes simple sometimes 
floccose. Corolla white suffused outside with rose, short 
openly campanulate about 3*5 cm. long exceeding the 
stamens and gynaeceum, 5-gibbous at tlie base and retuse, 
outside eglandular and without luiirs, inside glabrous and 
marked on the back by a large basal crimson blotch with 
a few spots above it, 5-lobed ; lobes about 1*4 cm. long 
and 2 cm. broad rounded emarginate and subcrenulate. 
Stamens 10 unequal, the longer about 2*8 cm. long the 
shorter about 1*4 cm. long; anthers red about 3*5 mm. 
long; Hlamonts slightly wider towards the base and from 
the very base to the apex of the ovary densely pubescent. 
Disk glabrous. Gynaeceum about 2 8 cm. long nearly 
equalling the longer stamens, ovaiy inteiisel}^ brown or 
blackening papillate conoid grooved about 5*5 mm. long, clad 
with very short somewhat adpresstMl white hairs; style red 
glabrous slightly expanding into the jmride lobulate stigma. 

W. Y unnan. Shweli-Sahveen divide. Alt. 1)000-10,000 ft. 
In mixed forests and thickets. Shrub of 9~1G ft. Flowers 
white flushed exterior rose-lavender. (1. Forrest. No. 
11,918. June 1913. 

This is, I think, one of the most charming species of the 
Irroratum series. Its lloweis are described as white flushed 
I'ose-lavender on the outside. It is one of the throe white- 
flowered species of the Irroratum scries, the otluM*s being 
Rh. adenosfeinoniiin and Ji/f. (rrovotihin — which are, how- 
t‘ver, very different plants, particularly in the development 
of glands. Our species has delicate graceful branches with 
narrow willow-like leaves, and the llower-trusses if not 
large are composed of flowers with delicate pedicels and 
beautifully shaped open campanulate corolla. It may 
perhaps be regarded as not far removed from Rh. gym- 
nanthiLm in the series, but has smaller leaves which arc 
not polished on upper surface, smaller flowers, a campanu- 
late not funnel-shaped corolla, glabrous pedicels, pubescent 
not sparingly puberulous filanjents to the stamens and a 
puberulous ovary. Its nearest ally is without doubt an 
equally pretty species, Rh. taridsfylum, Half. f. et Ward, 
from over the frontier in E. Upper Burma. This may be 
spoken of as a crimson-flowered Rh. avaioph yllum, for in 
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vegetation, habit, and inflorescence the two plants are much 
alike ; but in the Burmese plants the pedicels are shorter, 
the corolla tubular-campanulate and larger, the staminal 
filaments are glabrous, as is the ovary, whilst the style is 
ever so much longer than the stamens. 

Not infrequently the leaf under-side retains its juvenile 
indumentum on the midrib as a floccose tomentum. 

Rhododendron ceraceum, Balf. f. et W. W. Sm.^ 

Shrub with medium thick branches. Branchlets a year 
old as much as 4 mm. in diameter pale green covered 


^ Rhododendron ceraceuniy Balf. f. et W. VV. Sm. — Fr\itex rainis baud 
cvassis. Ramuli arinotim ad 4 mm. diam. pallide vindes strati super- 
ficial is albi ceracei desipiamaniis vestigiis plus minus ve uotati. Ala- 
batitra et folia juvenilia igiiola. Folia petiolata atl 1 3 cm. longa ; lamina 
cliartacea late lanceolata vel ovali-laiiceolata vel sub-oblonga a medio 
utrinque attenuata nunc oblanceolata ad 11*5 cm longa ad 4 cm. lata 
apice abrupte acuta subrostrata corneo-tuberculata margiue ])lana vel 
paullo recurvata cartilaginea obscure uudulata (et pilorum juvenilium 
pedibua miiiutissiiiiis notala) basi obtusa supra olivacea subnitens 
glal)errima fere epunctulata costa media erubesronte sulcata venis 
primanis uti insecus circ. 10 vix conspicuis caeteroqiun laevis vel obscure 
reticulata (lamina in viciniute veiiarnm prmiarum nunc erubesceute) 
subtus fulvo-vindis glaberrima costa media venisque primanis erubes- 
centibus elevatis venularum reti rubido vid fulvo niteiis laevis ceri- 
vermcosa epideimide cpajullata ; petiolus crassus corrugatus circ. 1*5 cm. 
loiigus supra sulcatus oorae strato albo desquamante notatus. Flores in- 
floresceiitiae cnju^que circ, 10 racemo.so* uni bell ati rliaclii circ. 1*5 cm. 
longa pilis albis Hocco'^is acipiessis dense tomentosa ; bracteae feitiles 
oblongae vel obovato-spatliulalae ad 2 8 cm. luugae ad 1 cm. latae mem- 
branaceae lla\ ido-brunneae ciliatae extus dense sericeao intus prope 
apicem centro sericeae ; bracteolae delicatissimae filifornies adpresso- 
pilobae circ. 1 cm. longae : jicdicelli vix 1 cm. longi briinnei sparsim et 
minute piilieruli. Calyx cupiilariM miuutus cue. 1 5 mni, longiH extus 
sparsim puberuhis, lobis nuiic deltoideis nunc late semi-lunatis nunc 
rotundatis minutisbime hiubriatis. Corolla ro.sea(?) tubuloso-campaiiulata 
circ. 3*7 cm. longa aiidroeciuin et gynaeceum superans extus iiitusque 
glabra emaculala evanculata, lobis 5 subaec^ualibus circ. 1*5 cm. longis 
circ. 2 cm. latis rotundatis emarginatis vel retusis plus minusve crenu- 
latis. Stamina 10 inaequalia longiora circ. 3-3 cm. loiiga bieviora circ. 
2 cm. longa antliens atro-purpurers circ. 3*25 mm. lougis in stammibus 
longioribu.s circ. 2 lam. in brevioiibus, filamentis coinj)lanatJs basj vix 
latioribua ibiciue minutih.sime puberulis eglaiidulosia. Discus pubfiscens. 
Gynaeceum circ. 3*5 cm, longum stamina paullo superans corolla brevior ; 
ovarium atro-purpureum leviter sulcatum angustum cylindricum circ. 6 
mm. lougiim 2 mm. diam. sparsim pul)eriiliim (saepe solum infra medium) 
rarissime hic et illic glaiidula singula praeditum ; stylus glaber sub stig- 
luate lobiilato paull(> clavatini expansus. 

Sjjecies Rh. anthosphaero^ Dieft affinis sed eglanduloaa et foliis ceri- 
vernieosis, ramulis petiolisque ceraceo-desqnamantibus, inliorescentiae 
rhachi dense sericeo-floccoso-tomentosa, pediccllo brevi baud 1 cm. longo 
puberulo, calyce puberulo fimbriato, corolla minore intus glabra, d^sco 

TKANS. BOX, SOC, BDIW. VUL. XXVII. 14 
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with a surface stratum of white desquamating wax or its 
vestiges* Foliage-leaf buds and juvenile leaves unknown. 
Leaves petiolate as much as 13 cm. long ; lamina chartaceous 
broadly lanceolate or somewhat oblong or oval-lanceolate, 
occasionally oblanceolate as much as 11*5 cm. long and 
4 cm. broad apex abruptly acute somewhat beaked ending 
in a horny tubercle, margin flat or slightly recurved 
cartilaginous obscurely undulate and minutely marked 
by the bases of fallen juvenile hairs, base obtuse ; upper 
surface olivaceous somewhat glossy almost epunctulate 
very glabrous, the often reddening midrib grooved, primary 
veins about 16 pairs hardly conspicuous, elsewhere smooth 
or obscurely reticulate (in older leaves a tendency to 
reddening of surface about the primary veins); under 
surface tawny green very glabrous with the often 
reddening midrib and primary veins elevated the network 
of the ultimate veins red or tawny, the whole surface 
glossy smooth wax-varnished almost epunctulate with an 
epapillate epidermis; petiole thick wrinkled about 1*5 cm. 
long grooved above clad with a desquamating wliito stratum 
of wax. Flowers of the inflorescence about 10, racemosely 
umbellate the axis of inflorescence about 1*5 cm. long 
densely tomentose with white floccose adpressed hairs; 
fertile bracts oblong or obovate-spathulate as much as 
2*8 cm. long and 1 cm. broad membranaceous yellow-brown 
ciliate, outside densely silky, inside near apex in the 
middle silky ; bracteoles most delicately Aliform adpressed- 
pilose about 1 cm. long; pedicels scarcely 1 cm. long 
brown sparsely and minutely puberulous. Calyx cupular 
minute about 1*5 mm. long outside sparsely puberulous; 
lobes deltoid sometimes broadly semi-lunate sometimes 
rounded most minutely fimbriate. Corolla rose-coloured (^) 
tubular -campauulate about 3*7 cm. long exceeding the 
stamens and gynaeceum outside and inside glabrous with- 
out blotch or spots, 5-lobed, lobes nearly equal about 
1*6 cm. long and 2 cm. broad rounded emarginate or retuse 
more or less crenulate. Stamens 10 unequal, longer about 
3*3 cm. long shorter about 2 cm. long ; anthers dark purple 

pubescente, ovario puberiilo valde diversa ; a Rh. lukimgemi, Franch 
foliis brevioribus et latioribus apice hand rostratis laete nitentibus, 
pedicel! is cum calyce staminumqiie filanientis ovarioque puberulis, 
oorollae minoris lobi.H subaequalibus ]>oBtice maculatis recedens. 
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about 3*25 ram. long in longer stamens about 2 mm. in 
shorter; filaments flattened at the base scarcely widened 
and there most minutely puberulous eglandular. Disk 
pubescent. Gynaeceum about 3*5 cm. long slightly ex- 
ceeding the stamens but not the corolla; ovary black- 
purple slightly grooved narrow cyliiidric about 6 mm. 
long by 2 mm. in diameter and most sparingly puberu- 
lous (often below the middle only) very rarely bearing 
here and there a single gland; style glabrous slightly 
shorter than corolla and slightly clavately expanded under 
the lobulate stigma. 

W.N.W. Yunnan. Tseku. Monbeig. No. 166. Herb. 
Edin. 1907. 

A remarkable species, which we know only in specimens 
collected by Pere Monbeig, and of which the precise 
locality is not recorded. The specimens were received at 
Edinburgh in 1907 when Pere Monbeig was residing at 
Tseku, and Mr. Forrest, to whose kind intervention we 
are indebted for them, tells me that Pere Monbeigs 
collections at that time were made mainly to ilie N.W. 
of Tseku, and this plant may therefore come from across 
the Tibeto- Yunnan frontier. I hope Mr. Forrest may find 
during his next exploration and send home material to 
enable us to study more fully the structure and develop- 
ment of the protective coating of shoot and leaf. This 
covering is interesting. In the dried specimens the one- 
year-old stem and the petioles are more or less white with 
irregular flakes of wax which have cracked off the surface 
as shrivelling has proceeded. The older stems and petioles 
gradually lose all trace of these flakes. The lamina on 
the under side is glossy and covered with a uniform wax- 
stratum. Apparently this peels ofl‘ in places and by so 
doing bares the coloured reticulation of the veinlets that 
in other places from which it has not separated is less 
conspicuous. The upper surface is much less glossy, and 
to what degree it is wax-coated I am unable to say on 
the evidence I have. The whole feature requires for 
complete understanding living material for dissection. In 
Rh, lukiangeiwe, which is the nearest ally to Rh. ceraceum 
and very like it in many ways, there is the same coating of 
wax, but in our specimens the coating seems to remain longer 



190 TRANS AC5TIOKS OF THE [Sass. Lxxxi 

ou the surface, yet the effect somehow is of a less shining 
surface. Otherwise i2A. lukiangense can be diagnosed from 
Rh, ceraceum by the unequal corolla-lobes, the spotted 
corolla, the glabrous pedicels, calyx, stamens, and ovary. 

The very glossy surface of the under-leaf in Rh. ceraceum 
distinguishes it at sight from other species which it resembles 
in many ways and with which it is allied The distinctive 
association of marks of Rh. ceraceum in the series is — ^the 
wax-coating, no glands, floccose-iomentose rhachis of in- 
florescence, puberulous pedicels and calyx, 5-lobed corolla 
glabrous outside and inside, puberulous ovary. 


Rhododendron eritimum, Balf. f. et W. W. Sni.^ 

Shrub reaching about 6 m. in height with thick glabrous 
branches. Foliage-leaf buds unknown. Leaves shortly 

^ Rhododendron eritxmum^ Balf. f. et W W. Sin. — Frutex ad 6 ni. altus 
raims cimsis glabris. Alabastra et folia juvenilia igiiota. Folia breviter 
petiolata ad 18 cm. loiiga ; lamina subrigida aubcrasse coriacea anguste 
oldongaad 1 7 cm. longa ad 4 5 cm. lata apice obtusa subrohtrata inucronata 
margine subrevoluta carlilaginea obscure undnlata baud asperata basi 
anguste cuueiita ulniKpie glaberriiua supra olivacea costa media sulcata 
leviter erubescente veuia primariis utnnsecus ad 18 paullo sulcatis 
caeteroquiu minutissinie jiapillata subtus glauca coata media elevata 
venis primariis erubescentibus et venularum reti inimersis caeteroquin 
laevis obscure aurautiaco-punctulata jiaiullis globosis epidermicis minute 
induta ; petiolus vix 1 cm. longus crassus glaber Flores circ. 15 in 
inflorescentiam racemoso-umbellatani dispusiti rliachi circ. 1*2 cm. longa 
sparsim (sed in axillis bractearuin dense) kermesmo-lloccosa ; bracteae 
fertiles membranaceae spadiceo-lirunneae circ. 2'6 cm. lougat* circ. 9 mm. 
latae extus dense alLiao- et rufo-sericeae intus superiie plus minusve 
adprcsso-pubescentes ; bracteolae anguste ligulatae 1 cm. longae fere 
1 mm. latae pcdicellos superantes dense pilosae ; pedicelli circ. 8 mm. 
long! subcrassi floccis paucis conspersi glabrescentes. Calyx minutus 
circ. 2 mm. longus ciipularis glabernmus, lobis ovatLs vel rotundatis vel 
deltoideis margine subfiinbriatis. Corolla lurido-rosea late tubuloso- 
campanulata ad 4 cm. longa extus intusque glabra varo notata sed 
emaculata 7 lobata, lobis rotundatis baud magnis circ. 1*3 cm. longis circ. 
1*6 cm. latis emarginatis subcrenulatis. Stamina 14 inaequalia longiora 
circ. 3*3 cm. longa breviora circ. 2 cm. antheris atro-purpureis circ. 
3 mm. longis, filameutis vix deorsum latioribus glabernmis. Discus 
glaberrimus. Gynaeceum circ. 3*5 cm. longum corolla paullo brevius 
stamina paullo superans ; ovarium cylindricum aiigustum paullo sulcatum 
atro-purpureum glaberrimum circ. 5 mm. longum ; stylus glaber gracilis 
in stigma lobulatum baud discoideiim paullo ampliatus. 

Species Rh. anthosphaero^ Diels affinis sed foliis anguste oblongis, petiolo 
glabro, pedicellis brevioribus hand 1 cm. longis eglandiilosis, calyce 
glaberrimo, corolla 7-lobata intus glabra, starainum 14 filamentis glabris, 
ovario glaberrimo recognoscenda ; in forma foliorum Rh. agastOy Half. f. 
et W. W. Sm. similis sed ilia species pedi cellos et calyces et ovaria et 
stylos glandulosos, pedicellos 1 cm. longos, corollae tubum intus puber- 
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petiolate as much as 18 cm. long; lamina somewhat rigid 
and thick coriaceous narrowly oblong as much as 17 cm. 
long 4*5 cm. broad, apex obtuse somewhat rostrate mucro- 
nate, margin somewhat revolute cartilaginous obscurely 
undulate not roughened, base narrow cuncate ; both surfaces 
very glabrous and mat ; upper surface olivaceous with a 
grooved midrib slightly reddening, the primary veins about 
18 pairs slightly grooved, the rest of the surface most 
minutely papillate; under surface glaucous, the midrib 
raised, the primary veins reddening and like the ultimate 
reticulation of the veinlets not prominent, the rest of the 
surface smooth obscurely orange-punctulate, the epidermis 
marked by minute globose papillae ; petiole scarcely 1 cm. 
long thick glabrous. Flowers about 15 in a racemose- 
umbel with an axis about 1*2 cm. long sparingly but in the 
axils of the bracts densely rufously floccose : fertile bracts 
membranaceous chestnut-brown about 2*5 cm. long and 
9 mm. broad, outside densely sericeous with white and 
rufous hairs, inside in the upper part more or loss adpressedly 
pubescent; bracteoles narrowly ligulate about 1 cm. long 
and almost I mm. broad exceeding the pedicel densely 
pilose ; pedicel about 8 mm. long somewhat thick sprinkled 
with floccos(i hairs and glabrescent. Calyx minute about 
2 mm. long cupular very glabrous, lobes ovate or rounded 
or deltoid with a subfimbriate margin. Corolla dark 
crimson widely tubular-campanulate as much as 4 cm. 
long, outside and inside glabrous, marked by a blotch but 
without any spots, 7-lobed; lobes rounded not large about 
1'8 cin. long by 16 mm. broad emarginate subcrenulate. 
Stamens 14 unequal, longer about 8*8 cm. long, shorter 
about 2 cm. long; anthers dark purple about 3 mm. long; 
filaments ^scarcely widening to the base and quite glabrous. 
Disk (piite glabrous. Gynaeceum about 3*5 cm. long 
slightly exceeding the stamens and shorter than corolla; 
ovary cylindric narrow slightly grooved dark purple quite 
glabrous about 5 mm. long ; style glabrous slender slightly 
expanding into a lobulate not discoid stigma. 

uliiiii, Htamiiiuni 10-12 filamenta basi pubescentia, diflcnm tioccosuni, 
stigma diacoidenm possedit ; Eh. hylothreptum, Balf. f. et W. W. Sm 
fohis lauceolatis, pefciolis glaiidulosis, pedicellis ultra 1 cm. longisgland- 
ulosis, calyce pubenilo, corolla iiitus staminumque ftlamentis puberulis, 
disco puberulo^istinguitiir. 
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E.N.W, Yunnan : — Mountains of the Chungtien plateau, 
Alt. 9000 ft. In open thickets. Shrub of 20 ft. Flowers 
deep plum-crimson, in bud black-crimson. G. Forrest. 
No. 12,416. March 1914. 

A very fine species. By its oblong leaves this species, 
which belongs to the Irroratum series, is easily picked out 
amongst its allies. Rh, agastum is the only other one of 
the series with like leaf -form. The character which 
impresses one particularly in this species is its glabrous- 
ness — calyx, corolla, stamens, ovary, and style all are 
glabrous, and as these are either glandular oi* puberulous 
in Rk. agastum the differentiation of the two is easily 
made. The punctulations on the leaves are not very con- 
spicuous. Rh, eritim'ivm is a plant of the Chungtien 
plateau and is only known from there. Rh. irroratmii 
extends into the plateau in a remarkably robust form, 
and these two species have the most northerly distribu- 
tion of the Irroratum series. Like Rh, irroratmn, our 
species has somewhat glaucous foliage, but the leaf-form 
of Rh. eriimmm is very different from the pointed lanceo- 
late or oblanceolate type in Rh irroratum, and then its 
large truss of red flowers with 7-l()bed corolla and 14 
stamens amongst other characters distinguish it. 

Rhixlodeudron gymnanthum, Diels in Notes R.B.G. Edin., 
V (1912), 211.1 

Shrub with slender branches. Branches a year old about 
3 imn. in diameter glabrescent and shining but still showing 

^ The following is the description given by Dieh 

Rh gymnanthum, Diels. — Frutex 0*9-2 in. altus. Folia persist entia ; 
aupenorum petiolus ca. 1 cm. longus, lamina papyracea, glabra, oblance- 
data, basim versus seiisim angustata, apice acuta, 10-12 cm. longa, 
2*5-3 cm lata. Racemus brevis lerminalis, peduuciili glabri, sepala 
brevia ca. 1 mm. longa, corolla infundibuliformi-campanulata, rosea, 
basi purpurea, siiperius purpureo-jnnictata vel striolata, 3*5-4 cm. longa, 
ore 2*5-3 cm. lata ; limbi lobi rotundati, 1 *5-2 cm. diamet. Stamina 10, 
tilamenta basi paulo latiora, glabra, 2-3 cm. longa. Ovarium 0*5-0*6 cm. 
longum, conicum, glabnim, stylus ca. 3 cm. longus. 

W.N.W. Yunnan: — Mekong-Salween divide, N.W. of Tseku. Alt. 
13,000 ft. Lat. 28® 12' N. Open rocky situations. Shrub of 3-6 ft. 
Flowers rose with crimson markings. 

Similar to Rh, lukiangense, Franch. (Tseku, Souliii, No. 1000) but 
differing by shorter and narrower leaves, larger flowers, and the pedicels 
not being tomentose [What Diels refers to here is the axis of inflores- 
cence, not the pediceh.J 
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more or less tufts and vestiges of floccose greasy hairs 
with which we must assume the stem is at first clad. No 
foliage buds or younger twigs have been seen. Leaves 
petiolate as much as 19 cm. long ; lamina coriaceous lance- 
olate or oblanceolate slightly oblique as much as 17 cm. 
long and 3*5 cm. broad somewhat shortly acuminate, midrib 
at the tip swollen into a small horny tubercle, margin 
cartilaginous obscurely undulate and marked by the scars 
of fallen relatively broad-based hairs, base cuneate or 
obtuse ; upper surface glaucous-green glossy, wax surface- 
coating sometimes becoming mat, midrib sulcate slightly 
reddening and lined more or less by withered remains of 
floccose greasy hairs, primary veins about 18 pairs slightly 
visible and sometimes vestigially floccose elsewhere the 
surface glabrous faintly puiictulate by orange-coloured 
bases of fallen hairs ; under surface olive-buff-coloured 
also somewhat glossy, the midrib raised pinkish and 
glabrous, the primary veins also slightly raised, the ulti- 
mate reticulation showing slightly raised in the dried leaf 
tending to become purple glabrous and showing minute 
punctulations from the red or orange bases of fallen hairs ; 
petiole as much as 2 cm. long, not very thick slightly 
erubescent and glabrescent but more or less clad with 
withered whitish-grey or reddish remains of floccose 
greasy hairs and marked by the bases of fallen ones. 
Inflorescence racemose-umbellate about 8 flowers in the 
truss, the rhachis slender about 2 cm. long glabrescent 
but with a few remains of floccose greasy hairs and 
persistent groups of them in axils of outer sterile bracts ; 
bracts and bracteoles unknown ; pedicels stout oblique at 
top, dark brown floccose glabrescent about 1 cm. long. 
Calyx small about 2’5 mm. long cupular, cup glabrous 
with 5 somewhat triangular tliinnish lobes which are 
fringed and erose the divisions often gland-lipped. Corolla 
rose-coloured with a basal posterior blotch and crimson- 
spotted above funnel-campanulate about 4 cm. long, ex- 
ceeding in length androecium and gynaoceum, glabrous 
both outside and inside, 5-lobed, the lobes rounded retuse 
and somewhat crenulate about 2 cm. long and broad. 
Stamens 10 unequal, longer ones about 3-4 cm. long, shorter 
ones about 1*4 cm. long ; anthers dark purple about 2’75 mm. 
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long ; filaments hardly widened at base and above the base 
provided with a few short hairs they are not glabrous. 
Disk glabrous. Gynaeceum about 4 cm. long exceeding 
stamens; ovary cylindric about 7 mm. long very narrow 
about 1*75 mm. in diameter grooved shining brown-black 
sometimes papillate, glabrous; style glabrous hardly ex- 
panding beneath the lobulate small stigma. 

W.N.W. Yunnan:— N.W. of Tseku. Mekong-Salween 
divide. Alt. 13,000 ft. Lat. 28^ 12' N. Gpen rocky 
situations. Shrub of 3-6 ft. Flowers rose with crimson 
markings. G. Forrest. No. 5071. Aug 1904. 

W.N.W. Yunnan:— Tseku. Monbeig. No. 4 Herb Kew. 

In Herb. Kew there is a good sheet of this under “No. 4 
Monbeig,” collected at Tseku. Our material at Edinburgh 
from Forrest, though scanty, — only a twig with five leavesand 
four flowers — is that upon which Diels founded his species. 
Through the kindnevss of the* Director of Kew I have had 
for examination Monbeig’s specimen No. 4, arid I am able 
to say that Forrest’s specimen is part of the same collecting. 
In Forrest’s early collections are specimens of several 
different species from Tseku which were of the same 
collecting as Pere Monbeig’s, and this is one of them. 
Hemsley and Wilson^ referred Monbeig’s No. 4 to Rh, 
irroraftim, Franch. Later, RUider and Wilson^ correctly 
placed it in Rh. gymnanfhnvi. Like most of the Irroratum 
series this species appears at sight to be quite glabrous, 
but the evidence of an early floccose condition of axes and 
leaf are present and the vestiges vary in the degree of their 
prominence. Except for the glands which tip some of the 
fringe lobes of the calyx, I have not seen glands upon this 
plant in its mature state. I have described the disk as 
glabrous, but in one flower I saw traces of a few very 
fine short hairs. 

I may add a word about the leaf surfaces. The upper is 
typically glossy from its layer of wax. It is easy to dis- 
solve this in benzol and to remove it, leaving an opaque 
mat surface. In some of the dried leaves the upper surface 
is mat — ^pale and glaucous or olive-green. This seems to 
be due to a loosening of the wax layer. The under surface 

' In Kew Bulletin (1910), 113. 

^ Plantae Wilsonianae, i (1913), 639. 
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is also but less prominently wax-coated. These wax-coat- 
ings in the series require further investigation. As I 
have pointed out on a preceding page, they are developed 
in varying degree in several species, being particularly 
evident in lih. cevaceum where the under surface is par- 
ticularly glossy the upper surface less so, and in all the 
immediate allies of Rh, gymifianthum the under surface 
has a somewhat shining look from the presence of wax. 

Along with Rh. araio/)hylluvL, Rh. memiiszensey R/t, 
8panotrichu't)i, and Rh. tavasi ylnm, the species belongs to 
that set within the Irroratum series which shows narrow 
lanceolate or oblanceolate leaves and 5-lobed corolla, glabrous 
inside and out. Rh. araioj>hyllum is a white-flowered plant 
with open campanulate corolla and puberulous ovary. Rh. 
't)iengi8zeiiHe is a gland-setose plant and readily diflerentiated 
by the character Rh. sjKtnotrichum has shorter leaves not 
glossy above, much more definitely oblanceolate, and its 
corolla is not funnel -campanulate and its staminal filaments 
are glabrous 7?/o ta'tidstyJutn has also much shorter leaves 
but glossy above, and the corolla is tubular-campanulatt*, 
the stamens glabrous. Diels mentions and Rehder and 
Wilson also refer to a likeness of Rh. gyiiiucmthuvi to 
Rh. IalIcu ingenue, but the species are very different (see 
under Rh. lulAangcnse, p. 203). 


Rliododeitilron h i/tothiygdinuy Balf. f. et W. W. Sm.* 

Tree about 9 m. high with thickish branches. Young 
branches about 3 mm. in diameter densely iloccosc with 

^ Rhododendron hylothrepfum, Balf. f. et W. W. 8iu. — Arbor acl 9 m. 
alia raiiiiH Huberasbis liamiili horiiotini circ. 3 inin. diani. dense 
iloccosi (piloruni ramis brevibus) et clavato-glandulosi glaiidnlis rufis vel 
anrantiacis, seinore« earuiii vestigiis vestiti. A laba^ti oriiin eloiigato- 
ovoideonini subviscidornin penilae exteriores laU* ovatae vel Riibrotim- 
datae erustaceo-conaceae bruiineae circ. 6 mm. longae ecarinatae hand 
mucronulatae extns pins minusve rnfo-glaiidnlosae lutns pills sebaceis 
indntae obsepre ciliatae, iiiteriores iiiembraiiaoeae .spatliiilatae cirC. 3 cm. 
longaccirc^T nun. latac spadiceo-brunneae extns pnbernlae gbiiiduhscjue 
vestitae intiis plus miiiu.sve pnbernlae apicem versus sericeae verti(te 
acutatae sebaceo-ciliatae ; folia juvenilia revolnta supra pilis doccosis 
longe ramosis et glandnlis clavatis pancis dense induta snbtus gland ulis 
clavatis et pilis paucioribiis breviter ramosis vestita, margiiie pilis pedo 
lato praedita ; petiolus jnvenihs dense clavato-glandnlosus et pilis doccosis 
obtectus. Folia petiolata ad 13 cm. longa ; lamina chartacea lanceolata 
nunc oblanceolata ad extremitates attcniuata ad 11*5 cm. longa ad 3*5 cm. 
lata apice acuta corneo-tiiberciilata margine plana cartilaginea obscure 
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branched short hairs and also clavately glandular with red 
or orange glands ; older branches marked with the remains 
of these. Scale-leaves on the outside of the elongated 
ovoid somewhat viscid buds broadly ovate or somewhat 
rounded crustaceously coriaceous brown about 6 mm. long 
without a dorsal keel and not mucronate, more or less 
rufously glandular on the back, on the inner surface lined 
by greasy hairs, obscurely ciliate ; inner scale-leaves 
membranaceous spathulate about 3 cm. long 7 mm. broad 
chestnut-brown puberulous on the back and clad with 
glands, more or less puberulous within and towards the 
apex sericeous, the acutish summit being ciliate with 
greasy hairs ; juvenile leaves revolute upper surface densely 
clad with many-branched floccose hairs and a few clavate 
glands, under side covered with clavate glands and a smaller 
number of shortly branched hairs, margin girt by broad- 

undiilata et pedilms pilorum javeuilium delapsonim minute subapperata 
basi obtuse vel plus miuusve late ciuieata supra ohvacea opaca costa media 
sulcata sulco glandulis paucis rubris et ])ihb lamosis marcidis notato veins 
primanisutrmsecus circ. 14 paullo sulcatis caeteroquin plana glabernma 
floccorum juvenilium vestigiorum inojaa notata subtus fulva nunc sub- 
nitenscosta media elevatalevitererubescente minute ])ul)erulaet glandulis 
rubris paucis vel eaium vestigiis conspersa venis primariis etiam elevatis 
caeteroqnm subpubernla et glandularum juvenilium pedibus minute 
punctiilata epidermide globoso-papilliita ; petiolus ad 1’5 cm. longue 
crassus bupra sulcatub glandulis juliecpie et earum vestigiis plus minusve 
obtectus saepe glabrescens. Flores circ. 12 in iiiHoresccntiam racemoso- 
umbellatam disposili rhachi ad 1*7 cm. loiiga pilis (loccosis multo ramosie 
sebaceis rubris })lus minusve dense vestita , bracteae deciduae fertiles 
obovato-oblongae membranaceae extus den'^e sericeae et glandulosae intus 
sericeae ; bracteolae lineares circ. 9 mm. loiigae rufae adpresso-pilosae ; 
pedicelli ad 1*5 cm. longi validi glandulis clavatis et pilis sebaceis rufis 
lloccosis coiifaperhi. Calyx cupularis cupula dense glandulosa circ. 2 mm. 
longus carnosulus, lobis deltoideis vel tnangularibus extus plus minusve 
puberulis margiue eglandulosis rarissime glandulis paucis notatis 
Corolla late tubuloso-caiupaiiulata circ. 4*5 cm. louga genitalia superane 
basi 7-gibbosa retusa extus glabra intus puberula postice variculata et 
maculata 7-lobata, lobis circ. 1*7 cm. longus circ. 2 cm. Jatis rotundatis 
emargmatis subcreniilatis. Stamina 14 inaecpialia lo%iora circ. 3 cm. 
longa bre\iora circ. 2 cm. longa, anther is atro-purpureis circ. 2*5 mm. 
loiigis, filainentisroseisa basi ima saepe ad medium copiose pubescentibus. 
Discus nimutissime puberulus. Gynaeceum circ 3*5 cm. longum; ovarium 
6 mm. longum conoideum nigrescens sulcatum glabruni sed rarisaime 
glandulis singulis paucissimis nunc lloccis sebaceis plus minusve con- 
^i*sum ; stylus laaber stamina superans in stigma lobulatum haud 
discoideum paullo clavatnii ampliatus. 

Species Rh. anthosphaero, Diels similis sed calycis cupula glandulosa 
lobis que puberulis, corolla 7-lobata, staminibus 14, filamentis ad medium 
copiose pubescentibus, disco minutissime puberulo, ovario glabro bene 
distincta. 
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based hairs ; juvenile petiole densely clavate-glandular and 
floccose. Leaves petiolate as much as 1*3 cm. long ; lamina 
chartaceous lanceolate occasionally oblauceolate narrowed 
at the extremities as much as 11 5 cm. long 8*5 cm. broad, 
acute at the apex and crowned by a horny tubercle, 
margin flat cartilaginous obscurely undulate and minutely 
roughened by the bases of fallen juvenile hairs, obtuse 
or more or less broad cuneate at the base ; upper surface 
olivaceous mat with a grooved midrib the groove contain- 
ing a few red glands and the withered remains of branched 
hairs, primary veins about 14 pairs slightly grooved, other- 
wise the surface is flat very glabrous wanting apparently 
conspicuous vestiges of juvenile flocks ; under surface tawny 
sometimes somewhat glossy midrib elevated erubescent 
minutely puberulous and sprinked with scattered red 
glands or their vestiges, primary veins also raised, else- 
where the surface is somewhat puberulous and minutely 
punctulate, epidermis globosely papillate ; petiole as much 
as 1*5 cm. long thick grooved above and covered with 
glands and hairs or their vestiges often glabrescent. 
Flowers about 12 arranged in a racemose-umbel with a 
rhachis 1*7 cm. long, the axis more or less densely covered 
with floccose much-branched greasy red hairs; bracts 
deciduous fertile ones obovate-oblong or oblong membranous, 
outside densely sericeous and glandular, inside sericeous ; 
bracteoles linear about 9 mm. long rufous with adpressed 
hairs; pedicels about 1*5 cm. long stout sprinkled with 
clavate glands and greasy rufous floccose hairs. Calyx 
cui)urar, cup about 2 inm. long densely glandular fleshy 
with deltoid or triangular ; lobes more or less puberulous 
outside, margin eglandular rarely with one or two glands. 
Corolla broadly tubular-campanulate about 4*5 cm. long 
exceeding the androecium and gynaeceum, 7-gibbous and 
retuse at the base, glabrous outside puberulous inside with 
a blotch and spots on the back, 7-lobed; lobes about 1*7 
cm. long and 2 cm. broad rounded emarginate subcrenulate. 
Stamens 14 unequal, the longer about 8 cm. long, shorter 
2 cm. ; anthers dark purple 2*5 mm. long ; filaments rose- 
coloured abundantly pubescent from the very base often to 
the middle. Disk most minutely puberulous. Gynaeceum 
about 3*5 cm. long; ovary 6 mm. long conoid blackening 
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grooved glabrous very rarely with a few solitary single 
glands occasionally sprinkled with floccose greasy hairs; 
style glabrous longer than the stamens slightly expanding 
into a slightly clavate apex under the lobulate not discohl 
stigma. 

E.N.W. Yunnan: — Summit of the Sungkwei pass. Alt. 
11,000-12,000 ft. Open situations. Shrub of 10-15 ft. 
Flowers deep magenta-rose with darker markings. G. 
Forrest. No. 5845 May 1910; in rhododendron forests. 
Tree of 20-30 ft. G. Forrest. No. 5S48. May 1910. 

A species which recalls Rh. avtlujspharrum, Diels, and it 
comes from the same area — the Sungkwei Pass — but it is 
quite distinct. 

Like Rh. anthosphafr^Lvi it has broadly lanceolate leaves 
darkly olivaceous on the upper surface, punctulate below, 
and tliere the midrib sometimes shows a few glands. The 
petioles are usually shorter than in Rh. anfhosphaernw. 
Here the corolla is 7-lobed and the stamens* correlatively 
14. This has not been seen in Rh. aiUltosphaemvt, wlicre 
5-0 petaline lobes and 10-12 stamens in the flower are met 
with. Whether or no this is a critical difference future 
observation must determine. It is in the matei'ial we 
possess definitely diagnostic. Other characters distin- 
guishing Rh. hijlothreptnm from Rh. aniho,^j)hfierm)\ are 
the puberulous calycine lobes, the filaments of the stamens 
copiously puberulous to the middle or beyond not merely 
finely puberulous at the base, the typically glabrous ovary. 

The species is in cultivation under No. 5848, and we have 
at Edinburgh several plantlets. All of these do not show 
the characters we expect in Rh Injloihrpptiim.hui they are 
too young as yet to offer sound evidence in reply to tlie 
question — What are they ? The dried specimens show the 
plant as most floriferous, and, coming as it does from a high 
altitude in the north-west of Yunnan, we may expect it to 
be thoroughly hardy. The flower colour does not, however, 
appear to be of depth and intensity sufficient to give it a 
prominent claim for favour in gardens in competition with 
species of the Sanguineum series or the Thomsoni series. 

In addition to the Nos. 5845 and 5848 cited above, we 
have another plant from Forrest, with the label 

“ E.N.W. Yunnan : — Near the summit of the Sungkwei 



199 


1916-17.] BOTANICAL SOCIETY OF EDINBUBGH 

pass. Alt. 10,000 ft. Lat. 26° 12' N. In rhododendron 
forest. Tree of 20-30 ft. Flowers crimson-rose with deep 
crimson markings. G. Forrest. No. 5852. May 1910.*'* 

This is our species, but it shows the ovary clad more or 
less with solitary or floccose hairs. In this there is an 
approach to Rh. anihosphaerivm. 

Rhododendron irroratum, Franch. in Bull. Soc. Bot. France, 
xxxiv (1887), 280;^ Hemsl. in Journ. Linn. Soc., xxvi 
(1889), 26 ; Bot. Mag. (1894), t. 7361. 

Shrub reaching as much as 9 meters in lieight. New 
shoots of the year about 3 mm. in diameter rufo-tomentose 
densely clad with shortly-stalked clavate rufous glands 
which soon fall ; branches a year old tawny and with 
blackened gland-vestiges, ultimately a dirty grey and 
decorticating. Foliage buds sticky oblong covered outside 
with dark-brown crustaceo-coriaceous scale-leaves semi- 
lunate or rotundate cucullate without a keel slightly ciliate 
at tip with greasy short hairs, glabrous inside, glandular 
and puberulous on back ; intermediate scale-leaves oblong 
obovate; inner ones membranous as much as 3*8 cm. long 
yellowivsh ligulate-spathulate acute, outside and inside clad 
with clavate rufous shortly -stalked glands with at the 
tip a group of floccose greasy hairs ; young leaves revolute 
in ptyxis, upper surface densely covered witli an indu- 
mentuTu of floccose hairs having a broad foot and long 
or short thick stalk giving off more or less greasy branches, 
niargin fringed with like flocks and with stalked clavate 

^ Fraucliet’h description runs : — 

Rhododendron irroratum^ Franch. — Frutex circiter 6-pedalis, raiin.'? et 
ramulis glabris ; folia usque 5 poll, longa, nunc minora, hrevjter (7-10 
mill.) petiolata, e hasi atteiiuata lanceolata, apice acuta, inucronata, glaiica, 
rigida, glaberriina, ncrvis seciindariis usque 12-15 subtus pronimulis ; 
flores ad anthe.sin gloinerati, mox laxi, albi, inlus puncti^ fuscis confertis 
irrorati, pedunculis 10-12 mill, longis glandulis tonuibiis adspersis ; 
calyx inter niininios, extus dense glandulosiis, lobis obsoletis rotundatis ; 
corolla extus glabra, intus in parte infcriore puberula, hand niagna (vix 
ultra iiollicaris), aperte carnpanulata, lobis 5 rotundatis ; stamina 10, 
inclusa. filamentis inferiie brevissime ciliatis , ovarium glandulis minutis 
fuscis aense obtectum ; stylus gracilis stamina superans, ad apicem usque 
glandulosus. 

Yunnan, in silvis ad Pee tsao-lo, supra Mo-so-yn, prope Lankong, alt. 
2600 m., fl. 9 April (Delav. n. 2352). 

Tres jolie esp^ce, remarq liable par sa teinte glauque el par ses fieurs 
blanches abondamment mouchetc^es de bruu. 
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red glands which may be numerous; under surface more 
sparingly beset with shorter cauliflower glands or solitary 
greasy hairs ; petiole densely glandular. Leaves petiolate 
as much as 14*5 cm. long usually less ; lamina rigid thick 
coriaceous usually narrowed to both ends lanceolate or 
oblanceolate as much as 12*5 cm. long and 3 cm. broad, 
somewhat acute at the tip with a homy tubercle, margin 
broadly cartilaginous slightly re volute the edge roughened 
or notched owing to projecting reddish feet of fallen 
juvenile hairs, base obtuse or slightly rounded; upper 
surface pale glaucous green, midrib deeply grooved, 
primary veins about IG pairs pinnately spreading at a 
wide angle slightly grooved, whole surface glabrescent 
with vestiges of the juvenile hairs; under surface paler 
usually fawn-colour, midrib and primary veins elevated 
straw-coloured, wliole surface minutely punctulate by red 
bases of fallen juvenile cauliflower glands or greasy hairs , 
petiole as much as 2 cm. long usually less, grooved above, 
thick somewhat fleshy slightly reddened, more or less 
glandular or marked by vestiges of fallen stalked rufous 
glands or hairs. Inflorescence shortly racemose umbellate 
many flowered (over 15), rhachis up to 3 cm. long (often 
shorter) rufously glandular; bracts outer sterile tawny 
rounded sometimes apiculate, margin ciliate, clad like outer 
perulae of foliage buds, inner fertile oblong-spathulate 
subtruncate submembranaceous about 3 5 cm. long 1 cm. 
broad, densely sericeous, outside with single white hairs 
towards apex mixed with glands and floccose greasy hairs, 
inside glabrous except at apex where is a tuft of white 
crumpled hairs; bracteoles filiform slightly wider at in- 
sertion silkily pilose about 1*8 cm. long or shorter, longer 
than pedicel; pedicel pale yellow-green about 1*3 cm. long 
stout glandular with clavate crimson glands. Calyx minute 
about 2 mm. long cupular densely glandular outside with 
5-rounded semi-lunate or ovate or broadly triangular lobes, 
gland-fringed always epilose. Corolla white or pale yello>v 
or greenish- white with more or fewer crimson spots (there 
may be many on all the petals) sometimes only a few 
on the posterior petal and without a blotch posteriorly 
somewhat fleshy variable in size from 3 to 5*5 cm. long, 
always longer than stamens and gynaeceum, tubular- 
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campanulate, 5-lobed, at base 5-gibbous and retuse, outside 
more or less glandular with short-stalked clavate crimson 
glands specially on mid-veins of the lobes, inside densely 
puberulous; lobes rounded emarginate slightly crenulate, 
in smaller flowers 1*7 cm. long by 2*2 cm. broad, in larger 
flowers 2 cm long by 8 cm. broad. Stamens 10 unequal, 
in smaller flowers longer ones 8 cm. long, shorter 2*8 cm. 
long, in larger flowers longer 4*5 cm long, shorter 
3*5 cm. long ; anthers about 8*5 mm. long dark brown ; 
filaments eglandular slightly wider at base and there 
finely puberulous from the very base to about top of ovary. 
Disk most glabrous. Gynaeceum in smaller flowers about 
3*3 cm. long, in larger 4*5 cm.; ovary blackening conoid 
grooved about 5 mm. long and 2*5 mm. in diam. densely 
clavate-glandular sometimes with a few solitary hairs or 
flocks of greasy hairs at very base; style red-glandular 
throughout not expanding below the lobulate stigma but 
forming a narrow ring. 

Specimens I have seen are : — 

E.N.W. Yunnan: — In woods at Peetsaolo above Mosoyn, 
near Langkiung. Alt. 2500 m. In flower, 9th April 
Delavay No. 2852. 

E.N.W. Yunnan : — Ascent of the Sungkwei pass from the 
Langkiung valley. Alt. 9000-10,000 ft. Lat. 26° 80' N. 
Shady pine and rhododendron forest Erect shrill) of 
10-15 ft. (^orolla yellowish-white, with a few markings 
of a greenish-yellow, thick and fleshy. G. Forrest 
No. 2043. April 1906. 

E.N.W. Yunnan: — Near the summit of the Sungkwei 
pass ascending from the Langkiung valley. Alt. 11,000 ft. 
Lat. 26° 30' N. Open situations. Spreading shrub of 
10-15 ft. Corolla greenish-white, profusely marked small 
dark crimson spots. G. Forrest. No. 2058, April 1906. 

Mid. W. Yunnan : — Eastern flank of the Tali Range. Alt. 
11,000-12,000 ft. Lat. 25° 40' N. Open rocky situations. 
Shrub of 8-12 ft. Flowers white with a few crimson 
markings. G. Forrest. No. 4146. July 1906. 

E.N.W. Yunnan:— Summit of the Sungkwei pass. Alt. 
11,000-12,000 ft. Lat. 26° 12' N. In rhododendron forest. 
Shrub or tree of 16-30 ft. Flowers pale yellow with 
crimson markings. G. Forrest. No. 5851. May 1910. 



202 


TRANSACTIONS OF THE 


[Sas8« Lxxxi 


E.N. W. Y unnan : — Langkiung-Hoking divide. Alt. 
10,000-11,000 ft. Lat. 26® 25' N. In rhododendron 
thickets. Shrub of 10-30 ft. Flowers pale yellow, spotted 
crimson. G. Forrest. No. 10,023. May 1913. 

E.N.W. Yunnan: — Langkiung-Hoking divide. Alt. 9000- 
10,500 ft. Lat. 26® 25' N. In rhododendron thickets. 
Shrub of 20 ft. Flowers white, with a few rose markings 
flushed rose exterior. G. Forrest. No. 1 0,032. May 1 91 3. 

E.N.W. Yunnan : — Mountains of the Chungtien plateau. 
Alt. 9000-10,000 ft. Lat. 27® 30' N. In open thickets. 
Shrub of 20 ft. Flowers yellowish, white margined rose 
with deep crimson markings. G. Forrest. No. 12,410. 
April 1914. 

The above record shows that the species has a compara- 
tively large area of distribution in Yunnan. Beginning 
in the south on the eastern flank of the Tali Range it 
occurs near Langkiung, the earliest known locality, and 
apparently is common about that region having been found 
on the Langkiung-Hoking divide, and in the Sungkwei 
pass leading out of the Langkiung valley; much farther 
north it appears on the Chungtien plateau. It is a 
wonderfully constant type over its area. Some degree 
of variation it exhibits. In size of leaf, for instance; also 
in size of flower — and this is the most noteworthy. In 
Delavay’s Langkiung specimen the corolla is, as Franchet 
says, not large — it does not reach 3*7 cm. — but in some of 
Forrest's specimens from the Ijangkiung-Hoking divide 
(No. 10,032 in particular) the corolla is at least 5*5 cm. 
long and all the other flower-parts have correlative size- 
modification. Franchet says nothing of a character of 
some import diagnostically — the presence of crimson glands 
on the outside of the corolla. These occur on Delavay’s 
plant (No. 2352), which, through the kindness of M. Lecomte 
of the Paris Herbarium, I have been enabled to examine. 
In Forrest’s specimens they are prominent, particularly 
on the mid- veins of the petals, but sometimes a vein -may 
show none. 

The species is one of the most easily recognised of all 
rhododendrons. The rigid more or less lanceolate glaucous 
apparently quite glabrous leaves are characteristic; their 
somewhat fawn-coloured under -leaf surface is always 
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minutely punctulate and the cartilaginous undulate margin 
is more or less notched and conspicuously punctulate. 
The upper surface, which in the young leaf is much more 
densely coated with hairs than is the under surface, — this 
the consequence of a re volute ptyxis — does not show con- 
spicuously such coloured bases of its fallen hairs, but 
vestiges of these hairs may be seen, specially about the 
midrib. The more or less glandular petiole is a character 
of mark. In the flower region the following characters 
are important: — the glandular axis of inflorescence, the 
glandular pedicels, the 5-lobed corolla glandular outside 
puberulous inside, the filaments of stamens ver}’' finely 
puberulous from base to top of ovary, the rufously glan- 
dular ovary without hairs though occasionally at base of 
and on the ovary a few greasy coloured hairs may occur, 
the style glandular right to the top and there ending in 
a stigma which is hardly broader than lower part of style. 

Rh. irrorafum was brought into cultivation through 
the Jardin des Plantes of Paris, where it was raised from 
seeds sent by Delavay. It flowered for the first time in 
Britain at Kew in 1893, and is figured in the Botanical 
Magazine (1894), t. 7361. It has flowered elsewhere since 
then, and seems to be variable in flower colour. Sir Joseph 
Hooker wrote of it as “in its present condition the least 
ornamental species of the genus known to me,’* expressing 
the hope that when older its merits would be higher. We 
have it growing at Edinburgh under Forrest’s No. 5851, 
which, through the dried specimens, does not promise to 
be much better than Delavay’s plant. The form from the 
Chungtion plateau under Forrest’s No. 12,410 is evidently 
much finer. 

Rhododendron Jiikian(jense,¥xB.nG\i. in Journ. de Bot., xii 
(1898), 257.1 

Shrub \Yith medium thick branches. Branchlets a year 
old as much as 5 mm. in diameter, pale green covered with 

1 l^Vaucliet’fe description runs : — 

Rh. luhiangense^ Franch. — Folia petiolata, coriacea, utraquo facie 
glaberrinia, niulticostata, e basi attenuata lanceolata, superne breviter 
acutata, 13-17 cent, louga, 30-4.'^ mm. lata, perulae florales diu per- 
siateutes- extus all)o lanatae, oblougae ; llores 6-8, apice ramoruiu con- 
gest!, rubri ; pedicelli 3-4 mm. longi ; calycis glabri segmenta vix con- 

TEANS, BOT. SOC. BDIN. VOL. XXVII, ]5 
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a surface stratum of white desquamating wax or its vestiges. 
Foliage-leaf buds and juvenile leaves unknown. Leaves 
petiolate as much as 17*6 cm. long; lamina of consistence 
of parchment long lanceolate occasionally oblanceolate 
narrowed to both ends, as much as 16 cm. long and 4*5 cm. 
broad, apex acute or acuminate not beaked ending in a 
horny hydathodal tubercle, margin slightly recurved 
cartilaginous obscurely undulate and minutely marked 
by the bases of fallen juvenile hairs, base obtuse; upper 
surface olivaceous somewhat glossy, very glabrous, the 
midrib not reddening grooved, primary veins as many as 
25 pairs hardly conspicuous, elsewhere conspicuously 
reticulate (in dry state); under surface tawny hardly 
punctulate very glabrous, midrib and primary veins elevated, 
the network of the ultimate veins reddish, the whole surface 
somewhat glossy smooth as if wax-varnished the coating 
in places obscuring the ultimate venation, epidermis 
epapillato ; petiole thick about 1*5 cm. long wrinkled grooved 
above apparently glabrous but clad with a desquamating 
white (often blackening) stratum of wax. Flowers of the 
inflorescence about 8, racemosely umbellate, the axis of in- 
florescence about 1*5 cm. long densely tomentose with white 
floccosc adpressed hairs; fertile bracts membranaceous 
tawny spathulate as much as 2 (*m. long and 7 mm. broad, 
apex rounded or somewhat truncate and emarginate, ciliate, 
outside densely silky throughout, inside near apex in the 
middle silky; bracteoles Aliform adpressed-pilose through- 
out about 1 cm. long ; pedicels scarcely 1 cm long glabrous 
brown. Calyx cupular minute about 1*5 mm. long outside 
glabrous ; lobes deltoid sometimes broadly semi-lunate 
minutely fimbriate. Corolla red (0, tubular-campanulate 
as much as 4*3 cm. long exceeding the stamens and 
gynaeceum, outside and inside glabrous, red-spotted pos- 
teriorly, 5-lobed; lobes unequal posterior slightly larger 

spicua ; corolla 26 -30 mm. longa, anguste caiupaniilata r)-loba ; ovarium, 
stylus tolus et stamiiium filamenta 10, perfects glabra ; stamina et 
stylus baud exseita. 

Valltic* (In Ijoukiaiig, u Taekou (Soulii, n. 1000 ; 16 mars 1895). 

Assez voihin du Eh, arhoreumei des espoces du meme groupe, e’est- 
a-dire de celles qui out 10 etamines et uue corolle a 5 lobes, mais dis- 
tinct par Tetat compl^tement glabre de Vandrocee et du gynecee ; le 
Bh. Bomalofi auquel il ressemble surtout a le gynecc^e et Tandrocee 
glanduleux. 
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about 1*5 cm. long and 2 cm. broad rounded emarginate more 
or less crenulate. Stamens 10 unequal, longer atout 3*3 cm. 
shorter about 2 cm. long ; anthers dark pui*ple in longest 
stamens about 3 mm. long, in shortest 2 mm.; filaments 
slightly flattened at the base scarcely widened, glabrous 
throughout, eglandular. Disk pubescent. Gynaeceum 
about 3*8 cm. long slightly exceeding the stamens, shorter 
than corolla; ovary black -purple slightly grooved narrow 
cylindric about 8 nini. long by 2 mm. in diameter glabrous ; 
style glabrous slightly clavately expanded under the lobulate 
stigma. 

W.N.W. Yunnan : — Tseku. Valley of Loukiang. Soulie. 
No. 1000. 16th March 1895. 

Franchet H diagnosis of this species, suflicient for its 
purpose at the time of publication, is inadequate now that 
we have so uiany more species to deal with in the Irroratum 
alliance. I have therefore drawn up this fuller description. 
For the means of doing this I am indebted to M. Lecomte 
of the Paris Herbarium, who has given himself much trouble 
on my behalf, for which I wish to express my warm thanks. 
I received from him a drawing of the type-sheet in the 
Paris Herbarium, and subsequently beautiful specimens of 
Soulie’s collecting. Upon these my description is based. 

The species finds its nearest ally in Rh. ceraceum, and 
conies naturally into the set which includes also Rh. anfho- 
sphaerum and Rh. hyloflireptum. Like Rh. ceraceum, it 
has the peculiar wax covering over the under surface of 
the leaf, but the glossy sheen is not so bright It appears 
to be a larger - leaved and larger - flowered plant than 
Rh. ceraceum. In the flower itself the unequal corolla 
lobes spotted posteriorly and the glabrous jiedicels, calyx, 
stamens, and ovary are diagnostic. Une may look on it 
as a glabrous edition of Rh. ceraceum. 

Diels thought his Rh. (jyunnanfhuai to be similar to 
Rh. lukiiinrjense, differing in, amongst other characters, 
its glabrous not tomentose pedicels. But the pedicels in 
both are glabrous. What Diels saw was the tomentose 
axis of inflorescence in Rh. lukiangewe, and that is very 
different from the glabresceiit rhachis of Rh. gymiiaiithmn. 
Other characters separating the species are the wax-coated 
not floccose stems and petioles of Rh. lukiangense, its 
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glabrous not floccose pedicels, its glabrous not puberulous 
stamens, its pubescent not glabrous disk. 

I will not quarrel with Franchet’s ascription o£ Rh. 
luklangpnse to the Arboreum group of Rhododendrons em- 
bracing '‘species with 6-lobed corolla and 10 stamens” — only 
the great increase in the number of known Rhododendrons 
since he wrote compels endeavour to find smaller phyletic 
groups within the genus, and the Irroratum series is a 
product. The Arboreum series of Rhododendron centering 
in the Himalayan Rh. arboreum , with its allied forms 
Rh, Campbelliae, Rh. china ynomeum, Rh. Kingiaimm, 
Rh. nilagiricum, Rh. RoUis&oniiy and so forth, is repre- 
sented in China by Rh. Delavayi, wliich also seems to have 
some distinct enough allied forms, and the series can be 
readily separated by valid marks as a phylum from the 
Irroratum series. It is true that tlie general liabit of some 
members of the Irroratum series recalls the Arboreum habit, 
and there is also often the compact truss of rdd flowers, but 
the indumentum of the Arboreums has a very different con- 
struction from that of the Irroratums. This and the many 
other distinctions between the series I must leave over for 
another occasion of writing. Only one thing further will 
I say here, that no one of the Chinese Irroratums can 
compare in consistency of corolla and intensity of colour 
with RIk arboreum. And this is not an isolated case in 
a comparison of the Rhododendrons of the two ai'cas. As 
a whole the large Sikkim Rhododendrons bear the palui 
in these respects over the Chinese — only in some of the 
dwarf er Chinese forms is there rivalry. 

Francbet also mentions ii/t.i?07i/Y«i(><i,Franch. as a species 
which Rh . lukiangense “ specially resembles.” I have know- 
ledge of Rh. Bonvaloti only in a fragmentary specimen, and 
it would lead me to exclude it from the Irroratum series, but 
I shall have w deal with Rh. Bonmloti at another time. 

Rhododendro^v nriengiszense, Balf. f. et W. W. Sm.^ 

Tree reaching a height of about G m. with slender 
branches covered with the agglutinated remains of seti- 

1 Rhododendron mmgtszeiue, Balf. f. et W. W. Sin.— Arbor ad 6 in. alta 
temiiramosa glandiildruiii setiforniium et cataphylloruni et bractearuni 
annorum praeteritoruni vestigiie agglutinatis obtecta. Rami apiceni 
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form glands, scale-leaves, and bracts of previous years. 
Branches viscid towards the summit, about 4 mm. in 
diameter, densely clad with red clavate glands with long 
red stalks, setiforin. Foliage buds unknown. Leaves 
petiolate reaching 18 cm. in length; lamina chartaceous 
firm narrowly oblanceolate as much as 16*5 cm. long 
8*5 cm. broad narrowing to the somewhat beaked and 
aeutish apex, margin cartilaginous obscurely undulate and 
somewhat rufous reddened by the bases of fallen hairs, 
narrowing to the unequal somewhat obtuse base; upper 

versus viscidi circ. 4 nun. diain. glandulis rubris clavatis longe rubro- 
Btipitatih setiformibus dense obsiti. Alabastra ignota. Folia petiolata 
ad IScni. longa ; lamina chartacea firma anguste oolanceolata ad 16‘5 cm. 
longa ad 3*5 cm. lata apice atienuata sulirostratim acutiuscula margine 
cartilaginea obscure undulata et pedibus piloruiu delapsorum subas- 
perata deorsuin atienuata basi inaequaliter obtujsa supra oyiaca baud 
uitens ohvacea costa media sulcata sulco pilis sebaceis et glandulib mar- 
cidis impleto venis priniariis utrinsecus circ. 16 baud prominulis caetero- 
quiii plana et priino aspectu glaberrima sed pedibus rubris glandularum 
vel pilorum floccosorum delapsorum mmutissirae jiunctulata et setis 
paucis conspersa subtus fulvida costa media venisque primariis elevatis 
erubesceiitibus ex toto glandulis rubris setiformibus et pihs sebaceis 
albidib vel rubris lloccosis vel eorum vestigiis iiidutis venulanmi reti 
mullo conapicuo et similiter sparsim punctulato ; petiolua ad 1*5 cm. 
tongup craasus aetis loiigis rubris tandem nigricaiitibus glandulosis 
den.sibsime ex toto vestitus. Flores breviter i-acenioso-umbellati circ. 
8 in intiorebcentia quaque terminali rbachi circ. 1 cm. longa glandu- 
loso-aeto.sa ; bracteae steriles rotuiidatae crustaceo-coriaceae intus plus 
minusve senceo-puberulae margine lenuiorea, fertiles late obovatae circ. 
2 cm. longae supra circ. 1 cm. latae extus et intus senccae eglandulosae 
margine apiceqiie pilis rubris fimbriatae; bracteolae lineares uninerviae 
adpreN>o-piIosaeferepedieello8 aequantes ; pedicelli ad 2 cm. longi crassi 
sub (loro obliqui densipsime glanduloao-setosi glaudulanuu stipitibus 
rubris longis et brevibus. Calyx parvus circ. 2 mm. longus cupularis 
carnopulua, cupula dense glaiiduloso'Setosa glandulis rubris, lobis del- 
toideis piirpureis glabris. Corolla purpureo-rosea aperte campaniilata 
circ. 3*8 cm. longa extus intustiue glabra postire varo basali coccineo 
uotata emaculata basi 5 gibbosa retina b-lobata, lobis circ. I G cm. 
loiigis circ. 2 cm, latis rotuiidatis emarginatia subcrenulatia. Stamina 
10 inae<pialia, longiora circ. 3 cm. longa breviora circ. 1 5 cm. antheris 
circ. 4 mm. longis bruuueis, filamentia deorsum paiillo latioribus a basi 
ima ad apicem ovarii pubernlis. Discus albido-pubepcens. (Tynaeceum 
circ. 3'8 cm. loiigum ; ovarium circ. 5 mm. longum cyliudricum pro- 
fund e sulcatum nigrescens glandulis rubris plurimis longe rufo-stipitatis 
subadpressis denaisaime obtcctuni et setis paucioribus longis (circ. 
4 mm.) sebaceis rufis adsceiidentibus acutatis intermixtis praeditum ; 
stylus ex toto rubro-glandulosus glandulis inferis longe superis breviter 
stipitatis sub .stigmate lobulato vix expansus. 

Species Rh. gymnanthoy Diels affinis ramulis et petiolis et inflorescentiae 
rba<mi et pedicellis et calyce et ovario glanduloso-setosis, foliis supra 
opacis baud nitentibus, pedicello 2 cm. longo, disco pubescente, stylo 
glanduloso facile recognoscenda. 
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surface mat not glossy, olivaceous, midrib grooved the 
groove more or less filled with withered greasy hairs and 
glands, primary veins about 16 pairs not prominent, sur- 
face elsewhere flat and at first glance very glabrous but 
minutely punctulate by the red bases of glands or floccose 
hairs, some setiform glands may be seen about the 
midrib towards the base ; under surface tawny somewhat 
glossy the midrib and primary veins raised and reddening 
covered throughout by red setiform glands and greasy 
white or red floccose hairs or by their vestiges, network 
of the ultimate veins slightly conspicuous and sparingly 
punctulate; petiole reaching 1*5 cm. in length thick, clad 
throughout with long red glandular blackening setae. 
Flowers shortly racemose-umbellate about 8 in each 
terminal truss, axis of inflorescence* about 1 cm. long 
glandular setose ; sterile bracts rounded crustaceously 
coriaceous, more or less sericeo-puberulous inside, thinner 
at the margin, fertile bracts broadly obovate about 2 cm. 
long 1 cm. broad, outside and inside sericeous eglandular, 
margin and apex fimbriate with red hairs; bracteoles linear 
almost equalling the pedicels one-nerved with adprossed 
long hairs ; pedicels reaching 2 cm. long thick, oblicpie under 
the flower, very densely gland-setose the glands having red 
stalks some long some short. Calyx small alx)ut 2 mm. 
long cupular fleshy, the cup densely gland-setose with red 
glands, lobes deltoid purple glabrous. Corolla purple-rose 
openly campanulate about 3*8 cm. long, glabrous l)oth out- 
side and inside marked at the base inside by a crimson 
blotch unspotted, with 5 basal gibbosities ret use, 5-lobed; 
lobes about 1*6 cm. long 2 cm. broad rounded ernarginate 
subcrenulate. Stamens 10 unequal, the longest about 3 cm. 
long the shortest about 1*5 cm. long; anthers 4 in in. long 
brown ; filaments widening to the base and from there to 
the top of the ovary puberulous. Disk whitely pubescent. 
Cynaeceum about 3*8 cm. long ; ovary about 5 mm. long 
cylindric deeply grooved blackening covered with many red 
long-stalked setulose glands and with a smaller number of 
long setae (as much as 4 mm. long) which are sebaceous 
and red ascending sharp-pointed; style throughout red- 
glandular the lower glands with long stalks, the upper ones 
with shorter, hardly expanded under the lobulate stigma. 



1916-17.] BOTANICAL SOCIETY OP EDINBURGH 


209 


S.E. Yunnan : — Mengtsz. Mountain forests to south-east. 
7000 ft. Tree 20 ft. Flowers purple-red. Henry. No. 
10,275. In Herb. Kew et Edin 

A species with the general characters of the Irroratum 
series, and probably approaching most nearly to Rh, gym- 
nantlmm, Uiels. It has the long narrow leaves of that 
species, but a glance suffices to distinguish them. Here the 
upper surface of the leaves is a mat dull olive-green, in Rh, 
gymnanthum, Diels the upper surface is a bright glossy 
glaucous green. Then the remarkable development of 
glandular setae is a feature not seen in Rh. gymnanth'imt, 
nor, indeed, in any other of the Irroratum series. These 
setae form a thick persistent sheath on the petioles and 
stems and on the ovary are most striking. All the setae 
are not glandular, some of them have pointed ends, and are 
much longer than those with glands reaching in length as 
much as 4 mm. The leaf-surfaces at maturity are con- 
spicuously red-punctulate, more so indeed (particularly the 
upper surface) than in some others of the Irroratum series. 
The glands themselves are frequently persistent, especially 
on the primary veins, and the flocks of greasy hairs are 
also often persistent, particularly on or about the midrib 
and markedly towards its base. In the last-mentioned 
character Rh. mengt^zense recalls its ally Rh. araiophylhim. 
where the flocks remain sometimes as a dense tomentum. 

By its openly campanulate corolla it also difters from Rh. 
gymnanthumy where the corolla is funnel-shaped, and, in 
addition to the setose ovary already mentioned, the gland- 
ular stjde marks it off from Rh. gyvi'itantlnvm, in which 
both ovary and style are glabrous. 

Diagnostic characters separating Rh. viengtszrnse from 
Rh. irr(yratu7n are no less conspicuous. These are the 
longer and narrower leaves, the gland-setose indumentum, 
the corolla without glands outside and glabrous inside, and 
the pubescent disk. 

Hemsley and Wilson ^ take this plant with others (Nos. 
10,301, 10,853, 11,066, 11,067, 11,067b) of Henry’s collecting 
in S.E. Yunnan to be Rh. irrorattm, FrancS., associating 
with it also a Tseku specimen No. 4 of Monbeig and 
Forrest’s Nos. 2043, 2058, 4146. Rehder and Wilson * refer 
* In Kew Bull. (1910), 112. * Plantae Wilsonianae, i (1913), 5391 
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Monbeig’s plant to Rh. r/ymnanthum and make the sugges- 
tion that Henry’s No. 10,275 (our i?//. ^mngtazense) and the 
other Henryan plants mentioned (they say nothing about 
10,301) ‘‘might be considered as constituting a pubescent 
variety of Rh. gymnanthnmJ* Rehder and Wilson are 
right in identifying Monbeig’s No. 4 as Rh, gymnanthitniy 
and in bringing Henry’s No. 10,275 nearer to Rh. gyvinan- 
fhum than to Rh. irrorafum: but there is not identity 
between any of Henry’s specimens and either Rh.gymnan- 
ihum or Rh. irrorafum. Tliey can all be separated by 
<]uite satisfactory characters as distinct species, and I am 
describing some of them in these pages. Henry’s specimens 
are to be identified thus — 

No. 10,275 is Rh. meugiszeusey Balf. f et W. W. Sm. 

No. 10,301 is probably the same as Hancock’s No. 171> 
from Mengtsz, but the material is inadt‘(|uate. See what 1 
say on p. 173. 

No. 10,853 is Rh. spanotnehuony Balf. f. et W. W. Sm. 

No. 11,0()6 is Rh, pogonostylum, Balf. f. et W. W, Sm. 

No. 11,067 is Rh. ad(nosfe}noniiniy Balf. f. et W. W Sm. 

No. I1,0()7 b is fruiting specimen of No. 1 1,066. 

I am indebted to the Director of Kew for tlii^ loan of 
Henry’s specimens for examination. 


Rhododendron pogonostylum y Balf. f. et W. W. Sm.^ 

Small tree reaching 4-5 m. in height with medium thick 
branches. Branches a year old dirty grey colour enclosed 

^ RhoJodendrov pot/onostylutUyBdli f. et W W. vSm. — Aiboi pan a ad 
4*6 m. iilta raniis crassiusculib. Uaimili aunotim sordide giibei glan- 
duhs pducis clavatib lubris iiigncantibus bieviter stijutatis et piha 
pluriniifl fiocco^is cniereo-marcKhs ^itratnia compact iim tacieutibus 
mduti tandem glabresceutes flavido-vindes et glanuulariiin deterailium 
cicatricibiis puiictulati. Alaba'^tra jgnola. Folia ]»etiolcita ad 14 cm. 
longa . Idiinna rigide conaced oblongo-ldiiceolata vel oblongo-ovata ad 
12 cm longa ad 4 6 cm latd .ipice atteiiudta acuta nunc subroBtrata tuber- 
culo parvo dtro-rnbente corneo terminatd niaigine cartilaginea leviter 
recurva undulata ot cicatricibus subaaper.itd basi obtusa vel subrotun- 
«lata supra olivdcea vel fulvo-olivacea opatd costd media sulcata sulco 
pihs floccosis et glandulis paucis marcidis plus nunusve impleto vems 
primarus utnnaecus ad IC subsulcatis caeteioqiim plana evenulosa pnmo 
aapectu glabra sed pilorum floocosorum glandulanuiKiue vebtigiis iiotata 
suDtus helvola costa media venisque primarus elevatis j)aullo erubetcen- 
tibus venularum reti nunc plus minusve prommulo ubiqiie glandularum 

i an pilorum pedibus rubris punctulata ; petiolus crassiusculus ad 2 cm. 
ongus supra sulcatus strato sordide cmereo pilorum floccosorum inarci- 
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in an indumentum composed of a few clavate red blacken- 
ing shortly-stalked glands and very many floccose greyish 
withered hairs, ultimately glabrescent and yellow-green, 
punctulate with cicatrices of the fallen glands. Foliage 
buds unknown* Leaves petiolate as much as 14 cm. 
long ; lamina rigid somewhat thickened coriaceous oblong- 
lanceolate or oblong-ovate as much as 12 cm. long and 
4*5 cm. broad narrowed to the acute apex which is some- 
times somewhat beaked and ends in a small dark-red 
horny tubercle, margin cartilaginous slightly recurved 
and roughened by scars of fallen glands or hairs, base 
obtuse or somewhat rounded ; upper surface olivaceous or 

dorum plus ininusve veslitiis plerumque glabresceus. Flores breviter 
rdcemoso-umbellati circ. 8 in quaque iiiflorescentia rhacbi vix 1 ciu. louga 
rufo-floccosa; bracteae ft^rtilesspaaiceo-brimneae late oblongo-spathulatae 
circ. 2‘5 ciu. longae circ. 1*5 cm. latae apice rotimdatae veT subtruncatae 
saepennicioiiatae rnfo-cihatae centre coriaceae margine siibmembranaceae 
et ciliatae intus (diinidio iiifero excepto) extusque dense piloso-senceae ; 
bracteolae filiformes aurantiacae [)edicellis breviores adpresRo-pilosae , 
pedicelli valid 1 ad 8 mm. longi .«iaepe breviores apice obfiqui glandubs 
plurinus riibris longe et breviter stipitatis et pilia sebaceia floccosis 
paiiciorilms vestiti. Calyx minutus cupularis circ. ] ‘5 mm. loiigus fere 
ad basim in lobos ft carnosiilos late o\atos fissus ubicpie extus rubro- 
glandulosus et ]»ilis sebaceis rnfi.s floccosis copiose obsitus margine 
glandiiloso-ciliatiis. Corolla ])allide rosea tnbuloHO-campanulata circ. 4 *5 
cm. longa eaepe minor circ. 3’5 cm. loiiga exlus basi puberula et ad venulas 
supra glaiululis panels praedita lutus imberula et postice atronibru- 
inaciilalaevariculata basi 5 gibbosa, ft-lobala, lobis rotundatis emargiiiatis 
subcrenulatiR in tioribus niaioribus circ. I B cm. longa et 2'ft cm, lata. 
Stamina lOinaequalia in floribus majoribus longiora circ. 3 cm. longa 
breviora circ. 2 cm. antheris circ. 2 mm. longis, filaiuentis deorsum ex- 
pansis a basi irna sursum ultra medium dense pubescentilnis eglandiilosis 
Discus glaber. (rynaeceum in floribus majoribus circ. 3 8 oin. longiim ; 
ovaruiiu couoidenm paullo sulcatum nigrescens circ. 6 mm. longum circ 
3 mm. diani. dense flocco.so-pilosum pilis albidis vel rufo-sebaceis a 
basi strictini et ^scendentim ramosis glandulas clavatas aurantiac’as 
breviter stipitaias jiauciores intermixtuo obtcgentibus et occludentibiis ; 
stylus gracilis iit ovarium pilis et glanduhs e\ toto den.se (vel ad 
medium laxius) obtectiis sub stiginate subspoiigioso subdiscoideo baud 
ampliatus. Oajisula leviter curvata circ. 4 cm. longa circ. 1 cm. diam. 
glalu'escens nigia indiimenti juvenilis eollapsi ^esiigiis plus iinmisve 
praedita, cajyce cujnilari persistente paullo aucto basi cincta, stylo 
delapso. Semina oblonga complanata circ 3 mm. longa 1 mm. diam, 
rufo-aurantiaca circiimcirca alata et caruncula clialazali albida cristata. 

Species Rh. irroraio^ Franch. affinissed folds majoribus oblongo-lanceo- 
latifl vel oblongo-ovatis nec oblaiiceolatis, jjetioli indumento persisten- 
tiore, infloreaceiitiae rbaclii rufo-floccosa, pedicellis vix 1 cm. longis 
glandulosis et floccosis, calyce glandiilosu et floccoso, corolla baei extus 
puberula, starainiim filamentis ad iiiediiim vel ultra pubescentibiia, 
ovario et stylo ex toto pilis sebaceis floccosis glandulas occludentibus 
dense (stylo nunc partim et laxius) vestito distiiiguenda. 
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tawny-olive mat with a grooved midrib, the groove being 
more or less filled with withered floccoso hairs and glands, 
primary veins about 16 pairs slightly sulcate, leaf-surface 
elsewhere flat veinless at first sight glabrous but marked 
by the vestiges of the floccose hairs and glands which have 
fallen ; under surface yellowish buff with the midrib and 
primary veins raised and slightly reddening, network of 
the veinlets sometimes more or less prominent everywhere 
punctulate with the red bases of glands (or hairs); petiole 
thickish about 2 cm long grooved above more or less 
clad by a dirty grey stratum of withered floccose hairs, 
commonly glabrescent. Flowers in a short racemose-umbel 
about 8 in each inflorescence with a rufous floccose rhachis 
scarcely 1 cm. long ; fertile bracts chestnut-brown broadly 
oblong spathulate about 2*5 cm. long and 1*5 cm. broad 
rounded or subtruncatc at the base often mucronate riif- 
ously ciliate, the central part somewhat coriaceous and girt 
by a somewhat membranous ciliate marginal area, on the 
inside (except in the lower half) and outside densely pilose 
sericeous; bracteoles thread-like orange-coloured shorter 
than the pedicels covered with adpressed hairs, pedicels 
stout as much as 8 mm. long, often shorter, oblique at the 
apex, clad with many red both long- and short-stalked glands 
and fewer greasy floccose hairs. Calyx minute cupular 
about 1*5 cm. long cut almost to the base into 5 fleshy 
broadly ovate ; lobes everywhere on the outside red gland- 
ular and abundantly covered by greasy red floccose hairs, 
margin of the lobes glandular ciliate. Corolla pink 
tubular-campanulate 4*5 cm. long often less (about 8*5 cm.), 
outside at the base puberulous and sprinkled with glands 
on the veins higher up, inside puberulous and spotted 
dark red on the back without a blotch, base retuse and 
5-gibbous, 5-lobed ; lobes rounded emarginate subcrenulate 
about 1*8 cm. long and 2*5 cm. broad in the larger flowers. 
Stamens 10 unequal, in the larger flowers the longer ones 
about 3 cm, long shorter about 2 cm. ; anthers about 2 mm. 
long ; filaments expanded towards the base and from there 
to beyond the middle densely pubescent but eglandular. 
Disk glabrous. Gynaeceum in the larger flowers about 
3*8 cm. long; ovary conoid slightly grooved blackening 
about 6 mm. long and 3 mm. in diameter densely floccose 
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with very many white or rufous greasy hairs stiff and 
branching from the base, these foi-m the upper stratum 
of indumentum covering a lower one of clavate orange- 
coloured shortly -stalked glands which are fewer in number 
than the hairs ; style slender and like the ovary covered 
throughout with hairs and glands (rarely only to the 
middle and then with fewer liairs and glands) ; stigma 
somewhat spongy and somewhat discoid and the style is 
not much expanded below it. Capsule slightly curved 
about 4 cm. long and 1 cm. broad glabrescent and black but 
possessing the I'emains of the collapsed indumentum of the 
ovary, girt at the base by the persistent slightly enlarged 
cupular calyx. Seeds obloug flattened about 3 mm long 
and 1 mm. broad of a reddish -orange colour winged all 
round and with a chalazal white crest. 

S.E. Yunnan : — JMengtsz. N. mountains, forests. 7000 ft. 
Tree 15 ft. Flowers pink. Henry. No. 11,066; 8500 ft. 
Tree 10 ft. Henry. No. 11,067b. In fruit. In Herb. Kew. 

This Henryan plant from the S.E. of Yunnan is cer- 
tainly nearest to 1th. irroratum, Franch. in the Irroratum 
series. It has the rigid leaves with prominently undulate 
margin of that species, but the leaf-form is somewhat diver- 
gent. The lamina is wider below than above the middle, 
becoming at times somewliat narrowly ovate or oblong 
ovate with a rounded base. The petioles retain the juvenile 
indumentum much longer — it may be found upon them 
until they fall, so that the petiole does not appear so com- 
pletely glabrous as it does in Kh. irrorahim. Then the 
inflorescence rhachis is quite floccose, not purely glandular 
as in Kh. ii*roratum ; the pedicels are usually under 1 cm. 
long and intensely floccose as well as glandular, as is the 
calyx — in Rh. irroratum there are no flocks. The tubular- 
campanulate corolla shows a character not seen in others 
of the Irroratum series — ^it is puberulous at the base out- 
side, at the same time it has a sprinkling of glands upon 
the veins as in Rh. irroratum. The staminal filaments are 
pubescent to the middle and beyond not only finely puber- 
ulous at the base as in Rh. irroratum ; they are also egland- 
ular — a distinguishing character from Rh. adenosteinonumi. 
The ovary is quite covered with branched usually greasy 
floccose hairs so densely tliat an underlying layer of clavate 
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glands is entirely concealed, and this indumentum extends 
typically to the top of the style, a condition very different 
from the purely red-glandular ovary and style of Rh. 
irroratum. In one flower I found the indumentum of 
the style extending only half-way up it, and the densely 
bearded character was hardly developed, the flocks and 
glands being fewer and distant. 

Rh. adenostenvomim is an ally, but there we have a more 
purely glandular type, wanting the very pronounced flocks 
on the style, having neither glands nor hairs on the out- 
side of the corolla and showing glands on the staiuinal 
filaments. 

The two specimens in the Kew Herbarium — one in flower, 
one in fruit — ^are the only ones I know of. 


Rhododendron spanofrichum, Half, f. ct W. W. Sm.^ 

A small tree reaching about h in. in height. Branches 
not very thick. Branches a year old as nmclras 3 mm. in 

* Bhododendrou smnotnchxm^ Half. f. et W. W. Sin — Arlxn' ]«irva ad 
6 lu. alta ramia liauil crassi'^. Kainiilj aiiuotini ad 3 uini. diain. 
pallide viridi‘h glabri glandiilariim (an lloccoriiin detemiruni pedibus 
rubris tandem mgricautilmsmmnte imnctulati. Alabastrorum oblongo- 
ovoideorum obLiisoruin oirc. 5 mm (ham. }>erii]ae pln.s miniis\o viscidae 
glandulis rubric Hosisilibiis exlus jjraeflitae exterioieb parvae s(*ini-hinaUe 
et rotundatae circ. 3 mm. loiigae et ]ata(‘ crnNtaceo-curia(’eae biunneae 
intiis basi apicecpic adpresso-pnberulae margiiie minute glanduloso- 
fiimbriatae vet lireviter gland uloso-pilosae intcrioieb oblnngo-ovfitae vel 
oblongo-elli plicae obtiisae \iscidae. Folia petiolata ad 13*5 cm. longa ; 
lamina conacea oblanccolata ad 1:2 cm. hmga ad 4 cm. lata apice niibro- 
htratini attenuata vel breviter acuminata inucronulata margine carlo 
laginea obscure undulata aubplana cicatricibiis gland ulanim (an 
piloruni ?) detersauim Mibasperata baM obtnsa vtd late ciineata ^aepe 
inaecjualia supra pallide vel atn^olivacea saepe bninnescen.s opac^i baud 
nitens costa media sulcata veins pnmarii.s utnnseciis circ. ad 18 incQii- 
spicuesulcatis caetero([Uin laevisglabernina sed glandularmn detersarum 
pedibus vestigialibus minute rubro-punc.tulata stiblus helvola vel rubro- 
firunnea submtens costa media venisque primanis leviler erubescent ibns 
conspicue elevatis vemilamrn reti paiilb' eminente ulmpie pnino aspectu 
glabra sed glandularmn detersarum pedibus vestigialibius rubro-punctu- 
lata; petiolns ad 1*5 cm. longus crassus siijira subatus erube.s(’ens glab- 
resceiis ut lamina rubro-piinctulatu.s Flores racemoso-umbellati circ. 
10 m quaque inflorescentia rliachi circ. TS cm. longa glabra ; liracteaeex- ’ 
timaesleriles ovatae vel subrotundatae crasso-coriaceae margine tenuiores 
extus pubesceiites vel subsericeae et sparsi-SKime apiceni ver.sus rubro- 
glandulosae fertiles obovato-spathulatae ajiice truncatae vel rotundatae 
mucronatae ad 2*6 cm, longae ad 1*6 cm. Jatae extus dense et grosse 
adpresso-pilosae ; bracteolae filiformes rubiginosae circ. 1 5 cm. longae 
peaicellis multo longiores sericeo-pilosae ; pedicelli circ. 7 mm. longi 
crassi pilis floccosis sebaceis nifis plus minusve praediti. Calyx minutua 
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diameter pale green glabroufi minutely punctulate with 
the red (finally blackening) bases of fallen glands (or 
flocks). Scale-leaves of the oblong ovoid obtuse about 
5 mm. ih diameter foliage-leaf buds more or less viscid 
and furnished with red sessile glands; outer sbale-leaves 
small semi-lunate and rounded about 3 mm. long and 
broad crustaceously coriaceous, brown, inside at the base 
and apex adpressed puberulous, margin minutely gland- 
fimbriate or shortly gland-pilose ; inner scale-leaves oblong- 
ovate or oblong-elliptic obtuse viscid. Leaves petiolate as 
much as 135 cm. long; lamina coriaceous or thickly chart- 
aceous oblanceolate as much as 12 cm. long and 4 cm. broacl 
narrowed to the somewhat beaked or shortly acuminate 
apex, mucronulate, margin cartilaginous obscurely undulate 
somewhat flat slightly roughened by the cicatrices of fallen 
glands, base obtuse or widely cuneate often unequal ; upper 
surface pale or dark olive-green often becoming brown, mat 
not glossy with a grooved midrib, the primary veins about 
18 pairs inconspicuously grooved, the rest of the surface 
smooth very glabrous but minutely red-punctu late from the 
persistent bases of fallen glands ; under surface yellowish- 
buff* or greyish-brown or reddish-brown somewhat glossj% 
the midrib and primary veins slightly reddening and con- 
spicuously raised, the network of the veinlets slightly raised, 
everywhere at first sight glabrous but punctulate with the 
red bases of fallen glands ; pt*tiole as much as I S cm. long 
thick sulcate above, reddening glabrescent, red-punctulate 
like the lamina. Flowers racemose' umbellate about 10 in 
each inflorescence the axis about 1*8 cm. long glabrous ; 

tire. 1*5 mm. loiigus cupularifi glaber vel pilis sebaceis rufi'^ floccosis 
paucib couspersuf^, lobis vix corn^^)iciii» deltoideis vel ovalis efimbrjatis. 
Corolla kermcbiiia cam|)auulata circ. 4*6 cm. longa extus intahqiie glabi*a 
poBtice varo magno alro-kermesino iioUita emaculaUi 5-reUiso-gibbo8a 
.6-lobata, lobi'^ circ. 2 <*m longis circ. 2*5 cm. latis aubellipticis vel 
rotiindatib emarginatia subcrenulatis. Stamina 10 inaecpialia longiora 
circ. 3*6 cm longa antheris circ. 4 mm. loiigiB breviora 1*6 cm. longa 
antheris circ. 3 mm. loiigiH, filamentiB basi ddatatis glabris. Discus 
glaber. Gyiiaeceum circ 3*6 cm. kmgum ; ovarium conoideiim leviter 
sulcatum nigreaceiis obscure transverse areolatuiu circ. 6 mm. longum 
pxlis sebaceis rubris lloccosib s]>arsishime cousjxersum ; stylus glaber sub 
stigmato lobulato purpureo vix ampliatus. 

Species Eh. gymmmtho^ Diels affini^ sed folds brevioribus et 
latioribus supra opacis, inflorescentiae rhachi glabra, calycis lobis 
elimbriatis, corolla campanulata, standnum filamentis glabris, ovario 
sparsissime Hoccuso distmguenda. 
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outer sterile bracts ovate or somewhat rounded thiclc and 
coriaceous thinner at the margin, outside pubescent or 
somewhat sericeous and at the apex sparingly red-gland- 
ular ; fertile bracts obovate-spafchulate truncate or rounded 
and rnucrdUate at the apex as much as 2*6 cm. long 1-6 cm. 
broad outside densely and coarsely adpressed-pilose; bracte- 
oles filiform rust 3 ^-red about 1*5 cm. long much longer than 
the pedicels and silkily hairy ; pedicels about 7 mm. long 
thick furnished more or less with rufous greasy floccose 
hairs. Calyx minute about 1*5 mm. long cupular glabrous 
or sprinkled with a few greasy rufous floccose hairs; 
lobes scarcely conspicuous deltoid or ovate efimbriate. 
Corolla crimson campanulate about 4*5 cm. long glabrous 
outside and inside with a largo dark crimsorn blotch at 
the back without any spots, at the base 5-gibbous and 
retuse, 5-lobed ; lobes about 2 cm. long and 2*5 cm. broad, 
somewhat elliptic or rounded einarginate and somewhat 
crenulate. Stamens 10 unequal the longer about 3*6 cm. 
long with anthers about 4 mm. long, the shorter about 
1*6 cm. long with anthers about 3 mm. long; fila- 
ments dilated at the base and glabrous. Disk glabrous. 
Gynaeceum about 3*6 cm. long, ovary conoid slightly 
sulcate blackening obscurely and transversely areolate 
about 5 mm. long most sparingly sprinked with greasy 
red floccose hairs ; style glabrous scarcely expanded under 
the purple lobulate stigma. 

S.E. Yunnan: — Fengchenlin Mountains. 7500 ft. Tree 
20 ft. Flower.s crimson. Henry. No. 10,853. Herb. 
Edin. et Kew. 

Rh, spanotrichum is one of the Henryan plants from 
the region of Mengtsz, formerly regarded by Hemsley and 
Wilson ^ as Rh. irroraium, Franeh. They point out, hefw- 
ever, that it differs “ from typical Rh. irroratnm in 
the filaments and ovary being glabrous or nearly so.*' 
Subsequently Rehder and Wilson brought it more correctly 
to the vicinity of Rh. gymoia'iiilmm, Diels. See under 
Rh. mengtszense, p. 209. 

. The plant is neither Rh , gym nan ih mn nor Rh . irroraium . 
It has in some measure the glaucousness of foliage that 

1 In Kew Bulletin (1910), 112. 

Plaiitae Wilsonianae, i (1913), 539. 
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marks Rh. irroratnm, but the oblanceolate form of the 
leaf is much more marked here and the tip is more 
definitely beaked or shortly acuminate. Then the flowers 
are red not white or yellow-white tinjyed with rose as in 
lih, irrorat^vm, the inflorescence rhachis is glabrous not 
glandular, the pedicels are under not over 1 cm. long, the 
calyx is glabrous or sparingly floccose not glandular, the 
campanulate corolla (not tubular-campanulate) has no 
glands on the outside and is glabrous not hairy inside, the 
staminal filaments are glabrous not finely puberulous at 
base, the ovary is very sparingly floccose not densely 
glandular, and the style is glabrous not glandular. 

The relationsliip to Rh. gy ninantlium is closer than to 
Rh. irroraticvi, and the species is a divStinct member of 
that set within the Irroratum series which are grouped 
under Gymnanthum. See p. 171, where diagnostic char- 
acters are given. 


Rhododendron Uinof^tylum, Balf. f. et Ward.^ 

A medium-sized scraggy bush or more genemlly a thin 
tree of about C m. in height living well inside the rain- 

‘ Jihoflodiiidron tanastyluTV, Half. f. et Ward— Arbor tennis ad 6 m. 
alta vel frutex niacer, silvanmi pluvialiuin lucola, raniia tenuibiis. 
Raiuuli annolim circ. 1*5 mm. diam. pilis lloccosis albidis phis mmusve 
induti glabresceutes tandem rubro-purpurei punctnlali dein sordidegrisei 
decorticantes. Aiabastra matura foliormu igiiota. Folia petiolata ad 
13*5 cm. longa ; latinna eharlacea late laiieeolata vel oblaiiceolata ad 
1:2 cm. longa ad 4’3 cm. lata apice attenuala nunc breviter Bubacuminata 
nunc obtu^a tiubroslrata tuberculo corneo parvo terminata iiiargine 
cartilaginea recnrvata undulata cicatncibus obscure subasperata basi 
obtusa vel siibcuneata sujna olivacea vel brunneo-ohvacea opaca 
costa media sulcata sulco pilonim vestigiis plus minusve praedito veni^ 
primariis utrinsecus circ. 1(> et vennlariuu reti incon^jiiciiis caeteroquin 
laevis glabra sed tloccorum juvemlium vestigiis obscure notata, siibtUb 
pallidior saepe fulva subniteus costa media erubescenteet veins ])riiiiariis 
elevatis pedibus rubris Moccorum (anglandularum ?)deterbOium ])un<Jtu- 
latis caeteroquin glabra; peliolus ad 1*5 cm. longua sacqiius brevior 
crassus rubro-pui'pureiis supra sulcatus plus minusve lloccosus sed 
glabrescens. Flores racemoso-umbellati circ. 8 in tpiaque inllorescentia 
rliachi tenui ad 2 cm. longa fiirfuracea ; bracteae deciduae ignotae ; 
bract eolae ftliformes rufescentes circ. 8 mm. longae ]>edicellis breviores 
8ericeo-]>ilo.sac ; pedicolli ad 1 cm. longi validi atro-purpurei pilis 
floccosis brevibus sparsissime conspersi vel glabri. Calyx minutus 
cupularis carnosnlus circ. 2 mm. longiis cu]iula glabra, lobis 5 late ovatis 
extus ^labris margiiie pilis sebaceis sparsim ciliatis. Corolla intense 
Vermesina lubuloso-campinulata ad 4*5 cm. longa 5-gibbosa retusa extus 
eglandulosa ejiilosa intus glabra et postice varo maculisque pluribus 
notata 5-lobata, b»bis rotundatis emarginatis subcrenulatis circ. \*7 cm. 
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forest. Branches slender. Branchlets a year old about 
1*5 mm, in diameter clad more or less with white floccose 
hairs glabrescent ultimately becoming reddish -purple and 
punctulate ; then dirty grey and shedding the bark. Mature 
buds of foliage-leaves unknown I^eaves petiolate as much 
as 13*5 cm. long; lamina papery broadly lanceolate or 
oblanceolate as much as 12 cm. long and 4*3 cm. broad, 
narrowed to the apex and sometimes shortly acuminate 
sometimes obtuse and somewhat beaked terminated by 
a small horny tubercle, margin cartilaginous recurved 
undulate somewhat roughened by the scars of fallen 
appendages, obtuse or subcuneatc at the base ; upper 
surface olivaceous or brown - olivaceous mat, midrib 
grooved, the groove more or less lined by vestiges of hairs, 
primary veins about 16 pairs, the ultimate reticulation 
of the veinlets inconspicuous, the whole surface smooth 
and apparently glabrous but obscurely marked by the 
vestiges of young flocks ; under surface paler often tawny 
somewhat glossy, the reddening midrib and the primary 
veins raised punctulate by the red bases of fallen flocks 
(or glands ?) rest of the surface glabrous ; petiole as much 
as 1*5 cm. long more often shorter thick reddish-purple 
grooved above more or less floccose but glabrescent. 
Flowers racemose-umbellate about 8 in each inflorescence 
which has a slender scurfy rhachis reaching 2 cm. long ; 
bracts deciduous unknown; bracteoles filiform rufescent 
about 8 mm. long shorter than the pedicels silkily hairy ; 
pedicels about 1 cm. long stoutish blackish-purple most 
sparingly sprinkled with short floccose liairs or glabrous. 
Calyx minute cupular fleshy about 2 mm. long, the cup 
glabrous; lobes 5 broadly ovate glabrous outside, margin 
sparingly ciliate with greasy hairs. Corolla crimson 

longis circ. 2 cm, laii^ Staimna 10 inacquaUa loiigiora cjrc. 3 cm. louga 
breviom circ. 1*5 cm. loiigti corolla sbyluqiie luulto brcviora antheris cu.(. 
’2 5 mm. lougis, lilamentis l)asi vix latioribub glabns. Discus glaber. 
Gynaeceum ad 4*2 cm. longiiin corolla paullo breviiis ; ovarium circ 
7 mm. loiigum cylindricmu glabrum nigiesceus ieviter sulcatum Obscure 
papillato tuberculatum ; .stylus lougus stamina longe siiperans glaber in 
stigma ])urpurasceris loimlatum paullo ampliatus 

Species Ith, ar<uophylloy Balf. i. et W. W. Sm. proxima foliis latioribus 
subtus piinctulatis, iM?dice]lis(8ub 1 cm.) multomiiioribus, inilorescentiae 
rhaebi furfuracea, corolla intense kermesina tubiiloso-campanulata 
quadraute majore, btamuiurn filamentis glabernmis, ovario glabro, stylo 
longo fere corollam aequante facile recognoscenda. 



1910-17,] BOTANICAL SOCIETY OF EDINBURGH 


219 


tubular-campaiiulate as much as 4*5 cm. long, at the base 
5-gibbou8 and retuse, outside glandless and hairless, inside 
glabrous and marked on the back by a blotch and many 
spots, 5-lobed ; lobes rounded emarginate subcrenulate 
about 1*7 cm. long and 2 cm. broad. Stamens 10 unequal 
the longer about 3 cm. long the shorter about 1*5 cm. long, 
much shorter than the corolla and style ; anthers about 
2*5 mm. long; filaments -scarcely widened at the base 
glabrous. Disk glabrous, (lynaeceum as much as 4*2 cm. 
long very slightly shorter than the corolla; ovary cylindric 
about 7 mm. long blackening glabrous slightly grooved 
obscurely papillate and tuberculate: style glabrous long 
far exceeding the stamens slightly expanding into the 
purple lobulate stigma. 

E. Upper Burma : — Hpimaw. 9000-10,000 ft. Medium- 
sized scraggy bush or more generally thin tree of 20 ft., 
well inside rain-forest Flowers crimson. F. Kingdon 
Ward. No. 1566. 19.5.14. 

This species is the only one known outside Yunnan of 
the Irroraturn series, and it is most like Jih, ardiophyllum^ 
Balf. f. et W. W. Sm. of the Shweli-Salweon divide — the 
species of the series nearest to it geographically. With 
Bb, a ra 'iopb yUiim it differs from .some others of the 
Irroraturn scries in its very thin twigs, in the general 
ahsence of glands, and in the smaller flower-truss with 
thin axis It is readily told from Bh, araiophijU urn, ih^ 
under-leaf surface in which is not punctulate and which 
has also longer pedicels, a hairy rhachis to the inflorescence, 
an openly campanulate smaller wdiito corolla, pubescent 
staminal filaments, a puberulous o\ary, and a style hardly 
longer than the stamens. 

Our species falls, as I have pointed out above (see p. 171) 
into the set of Oymnanthum. When describing Bh, 
araiophylhim (seep. 186), I said that its relationships to 
Rh, gy tnnanfhiDyt, Diels must not be overlooked. The 
relationships of Rh. ianasiylinn to Bh. gymiiavfhum are 
nearer, yet the two plants are not the same species. Foliage 
and habit characters distinguish them at once. If we knew 
enough we might be able to correlate these with habitats 
— Rh. gymnanifmm a plant of “open rocky situations,’' 
Rh. faTtastyhim from “ well within the rain forest.” In 

TKANS »OT. SOC EDIN. VOL. XXVU. 16 
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BL gymnaiiihnm, which Forrest describes as a “ shrub of 
3-6 ft./* the leaves are long (as much as 19 cm.) narrowly 
(in the longest leaves some 3*5 cm. broad) lanceolate and 
willow-like, with a slight curvature in the direction of sickle 
shape, and the upper surface is glaucous green conspicuously 
glossy. In Rh, tanaatylum, which Ward speaks of as a 
‘‘medium-sized scraggy bush or more generally thin tree 
of 20 ft.,’* the leaves do not show a length beyond 13-5 cm. 
and their width is 4*3 cm. ; they are therefore much shorter, 
their width is greater in relation to their length, and their 
general form runs from lanceolate and broadly lanceolate 
to lanceolate oval sometimes oblanceolate oval, and there 
is no curvature ; their upper surface is dark olive-green or 
brownish-olive and the under surface is darker. The leaf 
margin in Rh. gymnanthnin is nearly flat and its undula- 
tions are not conspicuously developed, but in Rh. tanasfylum 
the margin is prominently recurved and the undulations 
give an appearance of crenulation. In the flower region 
the inflorescence-rhachis becomes glabrous and smooth in 
RL gymnanthmn but may retain a few floccoso hairs ; in 
Rh. tanastylv/nn it develops a curious furfuraceous surface, 
giving the impression of very minute puberulousness. The 
pedicels in Rh. gymnantimm are more slender ; its corolla 
is funnel-shaped campanulate not tubular-cam panulate and 
is somewhat shorter ; the staminal filaments are puberulous. 
Our specimens of both plants are scanty and have neither 
foliage nor flower-buds nor yet fruits, and the flower 
material of Rh. tanaaiijlmti is particularly small in amount. 
What we have suflices to distinguish the species, although 
it is inadequate for their complete description. 

Since this paper was read and printed, additional species 
of the Irroratum section have become known. They are : — 

Rh. ertogy7)%mfBBlt. E. Upper Jiunna Fen - Shin - Ling (’amp. 
-f. etWard. 8000-9000 ft. (Ward.) 

Rh. facetum, Balf. f. Mid. W. Yunnan. GhiShan, E. of Tali Lake. 

et W. W. Sin. 9000 ft. (Forrest.) 

Specimens of Rh. Kendrickii, Nutt., collected by R. E. 
Cooper in Bhutan, which I have examined, tell me that its 
affinity is with the Irroratum series and not with Rh. 
arboreum, Sm. 
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Observations on Rhododendron Seedlin(;s. 

By Professor Bayley Balfour, F.R.8. 

(Read 12th April 1917.) 

But little information is to be found in botanical books 
al)out the seedlings of Rhododendi’ons. Lord Avebury in 
his book On Seedlings mentions one species only — JJ/t. 
arboreuw. We have at present in the Royal Botanic 
Garden an assemblage of Rhododendron seedlings more 
varied perhaps than is to be found (dse where, and upon 
this what I am to say is based. Whilst the earliest stages 
of extraseminal development are uniform in the genus, the 
features of the epicotyl through its juvenile stages show 
divergences, which we may in time be able to correlate 
with ]x)th phyletic and (ideologic factors. In this record of 
observations I have specially in view to point out characters 
of transition that appear in the seedlings of species which, 
as adults, possess an underleaf-induinentum conveniently 
termed tomentose in the loose terminology of systematic 
description. 

My attention was first focussed upon the phenomenon 
I am about to mention by finding that plantlets raised from 
seed — of the correct naming of which there was no room 
for doubt — did not show, even in a fifth year of growth in 
some cases, the teclinical character of leaf-indumentum which 
belonged to the species at maturity. That the assumption 
of adult form by a plantlet may be long delayed is now a 
commonplace of botanical teaching, to be illustrated by 
examples from the most diverse families of plants, and 
reaching even the stage of a permanent juvenility, but 1 
had no knowledge of its occurrence amongst Rhodo- 
dendrons, nor indeed amongst Ericaceae. 

In the seedlings to which I am referring the foliage- 
leaves of the early years of growth — which in the matter 
of shape may be rightly described as miniature of the adult 
— have the undersurface coloured an intense, often very 
dark, red due to the presence of anthocyanin pigment, which 
develops not only in the epidermis, but also in the meso- 
phyll. Commonly too the surface is sprinkled with capitate 
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stalked glands, and may be really sticky. As the shoot 
ascends and years pass — the number varies much and is 
doubtless affected by the environment — the redness on new 
leaves lessens, and even to the extent that the underleaf 
may be quite green. Then comes the stage when the 
indumentum begins to appear on the new leaves, starting 
frequently from about and around the midrib, not forming 
a complete coating, so that leaves with indumentum in 
varying amount on a green surface, blotched as it were by 
it, may be found in years preceding the formation of leaves 
with a complete indumental layer. In some cases there 
may be an abrupt passage from the surface without 
tomentum to the leaf with full tomentum. In others the 
leaf, without becoming green beneath, may form a blotched 
or complete indumentum atop the reddened underleaf 
surface. The glands if present on the young leaf may be 
developed under the indumentum on the old or may ho 
absent. 

My observations are as yet too few and unsystematised 
to permit of the framing of a classification of species 
according to the resemblances and differences they exhibit 
in the character. Nor am I able, in the present nebulous 
state of phyletic grouping in the genus, to say in what 
degree the character has importance as a mark of relation. 
All I propose to do here is to name some illustrative 
examples of species in which I have observed the feature 
under consideration. 

RL adenogynnm, Diels, supplies one of the most striking 
examples of these juvenile stages. The red glandular 
undersurface of the young leaves is most conspicuous. 
The redness disappears entirely in the leaves of about 
the third year, which are quite green below and do not 
form glands or hairs save perhaps a few sebaceous flocks 
on the midrib. Then after some seven years the buft- 
coloured tomentum, composed of dendriform long hairs 
with interwoven branches, begins to show at the base of 
the leaf. No one would suppose the young plant in these 
early stages of its life was really Rh. adeAiogynum. 
Another interesting point may be noted. This species 
branches from the base of the stem at a very early period 
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and the first leaves of the branchlets at ground surface 
have the underside red. 

Rk, arboreurrif Wall, and its Chinese representative Rh» 
Delavayi, Franch. show the reddening of the juvenile leaf- 
undersurface and then pass through a green stage. When 
the indumentum begins to develop it appears along the 
midrib and spreads out along the primary veins, but 
does not at first reach the leaf-margin, so that the leaf 
has a green border around the median grey -coloured 
indumentum. 

Rh, aryenteum, Hook. f. has a deep purple glandular 
undersurface to the early juvenile leaves. Most commonly 
in the seedlings which I b^^ve seen the following leaves 
are green underneath before development of those with 
characteristic tomentose indumentum of adpressed rosettes 
of vesicular hairs appearing simultaneously over the whole 
surface. In some, however, the red surface remains and 
the indumentum appears in a blotched fashion upon the 
surface. 

R/i. hiillatum, Franch. begins with leaves showing an 
intensely red undersurface which is also lepidote, with 
yellowish peltate discontiguous scales, and has a few 
straight hair-bristles. By the sixth year the red surface 
appears less conspicuous, being covered by a dense tomen- 
tum of amber-brown interwoven hairs which conceals the 
peltate scales. 

Rh. campanidatum, Wall, supplies a typical example of 
the red glandular undersurface of the juvenile leaf, and 
the tomentum appears simultaneously o\er the whole 
surface, usually in the leaves of about the third year. But 
I have seen some leaves with blotched indumentum and 
some in an intermediate stage with a nearly green under- 
surface. 

Rh, (%ementinae, G. Forrest is a striking species in the 
adult state, with its thick white indumentum on the leaf- 
undersurface. Three-year-old seedlings show no trace of 
it, and the leaves still have an intensely red undersurface 
with glands and a few hair-flocks on midrib and at margin. 
Later stages I do not know. 

Rh, dichroanthum, Diels. — Here the juvenile underleaf- 
Burface is deep red. 
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Rh. Falconeri, Hook. f. — The transition to the adult 
chalice-hair of the superstratum of the indumentum appears 
to be early, and is often abrupt, but beautiful blotehed 
states often are seen. 

Rh. ficfolacteum, Balf. £. has leaves with red and gland- 
ular undersurface until its third year, at which stage 
apparently all the leaves develop the characteristic buff 
tomentum. 

Rh, haematodps, Franch., in which the adult leaves show 
a dense tawny tomentum, has the juvenile leaf black- 
purple and glandular beneath. 

Rh. Ilodgsoni, Hook. f. — The seedlings which I have seen 
pass through a stage in whicli the underleaf surface loses 
much of its red colour, without, however, becoming actually 
green, before the characteristic tomentum appears. 

Rh. (acteum, Franch. shows leaves with green under- 
surface between the early ones, which have particularly 
intense red and glandular surface, and the mature leaves 
with dark tawny somewhat velvety tomentum of stalked 
rosette hairs. The same transition seems to characterise 
other species of its series, for instance, Rh. Beesianum, 
Dieh, Rh. fulvnm, Balf. f. et W. W. Srn., Rh. Tra illiaiium, 
G. Forrest. 

Rh. nipharg'fim, Balf. f. et W. W. Sm. has a snow-white 
bistrate indumentum on the undersurface of the old leaves. 
The juvenile ones are brilliant scarlet beneath, coated with 
glands secreting a very viscid mucilage. What form the 
transition to the tomeutose condition takes I do not know. 
Our seedlings three years old show only a sliglit lessen- 
ing in intensity of the redness, but no development of 
indumentum. 

Rh. Roxieanumy G, Forrest. — The juvenile leaves are not 
very glandular on the deep red undersurface, and evidently 
pass through a green stage before developing indumentum, 
which has not yet appeared on our three-year-old seedlings. 

Rh. ainogravdPy Balf. f. et W. W. Sm. shows slates 
resembling those of Rh. argenfeum. Wall. 

Rh. taliensCy Franch. has juvenile leaves which appear 
to pass always through a stage of gradual lessening of 
redness on the underside without becoming really green, 
but none of our seedlings, now some six or seven years 
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old, show as yet any of the thick buff indumentum of 
the adult. 

The illustrations I have named show that the develop- 
ment of anthocyanin pigment in the leaves of the juvenile 
state is associated with varied forms of hairy indumentum 
in the leaves of the adult. The history of the transition in 
the several species remains to be traced. In many species 
scattered sebaceous floccose hairs appear on the veins before 
the coating becomes a true tomentum. I may add that in 
l{h. Anthopogon, David Don, in which the adult leaves have 
a lepidote indumentum, there is reddening of the under- 
surface in the juvenile leaves. 

The facts suggest that there is here a change of con- 
struction in relation to a change in climatic relation. The 
plautlet passes from a position in which its functioning 
foliage is subject to all the conditions of light, moisture, 
heat, and air-current, belonging to a stratum at the soil- 
surface, to one some distance above the soil-surface, in 
which the same external influencing factors operate in 
different co-ordination and intensity. Temperature and 
speeding up of metabolism are prime considerations in the 
one (mvironment, control of transpiration in the other. 
I'he anthocyanin development is an adaptation to the 
former, the indumentum to the latter. Material devoted 
to the making of relatively unstable cell-pigments in the 
early phases of ontogeny is now used for the building of 
tissues — what a complex laboratory it is’ — and perhaps 
there is special significance in the fact of the indumentum- 
formation so often beginning at and about the midrib and 
leaf-base. It certainly secures first attention to the forma- 
tion of the indumentum hairs. 

This anthocyanin formation on the undersurface of 
leaves is not unknown elsewhere. Text-books record it 
particularly in plants of woods and like-shaded areas, and 
observers have pointed out that the coloration is rare in 
plants which are woolly or have otherwise constructed 
hair-coverings. Here, in those Rhododendron seedlings, we 
have the states combined, and the seedlings appear to ofler 
particularly favourable objects for experimental work bear- 
ing upon the functions j)erformed by anthocyanin pigments. 
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Botanists are far from agreed upon this subject of 
anthocyanin, and conclusions based upon the same set of 
experiments are sometimes diametrically opposed. In part 
the conflict of opinion seems to be due to the tendency of 
workers to see in one activity the only significance of the 
pigment. As I read the facts of distribution of anthocyanin 
in Nature, and those of experimental work, I receive the 
impression that these pigments, having a definite absorptive 
relation to light and to heat — whatever else they may do, — 
may operate differently in accordance with the position in 
which they occur. 

Their occurrence in the young unfolding leaves of the 
bud, particularly in tropical and warm-country trees, is 
the starting-point for the suggestion of their use as a 
screen to the chloroplasts against intense insolation; and 
if to the chloroplasts also to the cytoplasm, whether chloro- 
plasts be present in an organ or are absent, as in the case 
of the anther. Jlucli experimental work has been carried 
out to test this hypothesis, which I believe is well founded. 
It is obviously difficult to apply this interpretation to our 
Rhododendron seedlings where the pigments are on the 
under and concealed surface of tlie leaves, which are not 
in danger of intense insolation. 

The frequent abundance of anthocyanin pigments on 
leaf-pe tides, on stems, on veins, has b<'en advanced in 
support of the suggestion that they have relation to 
transport of plastic material ; their activity would be that 
of protecting enzymes from harmful solar rays, and thus 
aiding metabolism and food-transference. This view is, 
after all, complementary of the other. There is nothing 
antagonistic. A screen to the cytoplasm itself against 
intensity of light rays may well be one also to its products 
against rays of particular quality. In the case of our 
Rhododendron seedlings such activity of the pigments in 
relation to the limited amount of light reaching the leaves 
is quite possible. 

Then there is the heat-relation of the pigments. That a 
light-relation is not the only one is clearly shown by’ their 
presence at the root-tips deep in the soil of so many peat 
plants. Are they not to be regarded as heat-regulators 
within the plant ? Such a conception by no means negates 
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the light-screen hypothesis. The two activities are not 
incompatible. Experiment has shown that reddened leaves 
have a higher temperature than green leaves. This surely 
means greater protoplasmic activity in all directions ; and 
whilst to some observers the promotion of transpiration is 
the primary value to the plant of a heat-relation, to others 
it is the increased metabolism itself. Is there any reason 
for disallowing either effect at the several times which 
favour the respective functions ^ On the other hand, to 
some oV)servers the heat-relation of the anthocyanin is 
solely that of a heat-screen. 

The circumstances of our Rhododendron seedlings seem 
to point to this heat -activity of anthocyanin as important 
in their case, for light-poverty and radiation-cold are factors 
not conducive to copious food-formatioir, and the profuse 
root-system and large hydathodes of the seedlings suggest 
a very free water-current. Heat-accession through aniho- 
cyanin may well be an aid here. 

Not all Rhododendron seedlings show the red pigmen- 
tation of the undersurface in juvenile leaves. Rh. auricu- 
latum, Franch. is a species in which the adult leaves 
have a loose underleaf tomentum, and I do not find in 
the juvenile leaves the red coloration. In species, too, 
like Rh gUmvum, Hook, f., Rh, hij^po}>haeoides, Balf. f. ct 
W. W. »Sm., Rh, oleifol inm, Franch., and others, where the 
adult leaves are lepidote and covered beneath by a wax 
coating giving tliem a white or bright grey colour, I have 
not seen the pignientation — the leaves have a wax coating 
tlirough the juvenile life of the plant. 

On the other hand, the anthocyanin appears in juvenile 
leaves of species which do not develop on the leaves of the 
adult any marked indumentum. Species of the Thomsoni 
Series — using that term comprehensively to include the 
Campylocarpum Series and the Sclense Series — show this 
markedly. In them there is a well-developed layer of 
epidermal ])apillae forming wax. 

These variations point to the value of the seedlings of 
Rhododendron for a comparative physiological investigation 
which I believe would throw much light upon the much- 
discussed problem — the uses of anthocyanin pigments.^ 

1 See Wheldale, The Anthocyanin Pigments of Plants. 
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Bulbophyllum Imogeniae : a New Orchid from 
Nigeria. By Kenneth Hamilton 

(Read 8th Fehruaiy 1917 ) 

The following is a short note on two orchids collected by 
me in Nigeria which were forwarded to the Royal Botanic 
Garden, Edinburgh, and flowered there. Both have proved 
to be new. The Polysfach Hamilio'tiii, W. W. Sni., 
was described in 1915, but I give below a more precise 
record of the locality. Of the second a description is 
given below Types of botli species are preserved in the 
Herbarium of the Royal Botanic (harden, Edinburgh. 

Bulbophyllum Imogeniae, K. Ham. Sp. nov. 

Species affinis B. recur vo, Lindl, B. viridi, Rolfe, et 
B, Winlderi, Schltr. ; inflorescentia 1 cm. paulo superante 
oblongo-globosa densiflora, sepalibus db 4 mm. longis parte 
superiore roseo-suffusis inter alia conspicua , flores majores 
quam ei B, W inkier i, quod ex descriptions proximum esse 
videtur. 

Planta epiphytica, rhizoma teres glabrum pseudobulbis 
approximatis obsessum; pseudobulbi ovoidei compressius- 
culi obscure quadrangulati usque ad 3 cm. longi, 2~2’5 cm. 
lati, unifoliati, raro bifoliati. Folia 5-10 cm. longa, 1-2 cm. 
lata, patentia, oblongo-lanceolata acuta, basi cuneata vel 
subrotundata, coriacea glabra. Pedunculi deflexi 2-4 cm. 
longi (in planta duos annos culta) medio bractea lata 
ornati ; inflorescentia 1 cm. paulo superaiis, i 1 cm. lata 
oblongo-globosa densiflora , bracteae patentes oblanceolatae 
vel obovatae translucenti-membranaceae 2-3 mm. longae. 
Flores parvuli. Sepala aequilonga minute apiculata circ. 
4 mm. longa carnosula glabra infra albido-membranacea 
supra rosoo-suflusa ; intermedium trinngulari-lanceolatum, 
lateralia valde obliqua falcata, basi margine anteriore 
dilatata connata. Petala sepalis db duplo breviora oblonga 
obtusa vix vel brevissime apiculata tenuiter membranacea 
Integra glabra. Label! um curvatum linguiforrae obtusuin 
carnosulum d= 1*»5 iRiR* longum purpureum marginibus 
minute purpureo - pilosulum. Columna brevis brachiis 
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lineari-falcatis acutid. Anthera cuciillata glabra ; ovarium 
vix pedicellatuin glabrum dh 2 mm. longum. 

Nigeria : — In the valleys of the mountains north of the 
Katsena Eiver, North Nigeria, approx, lat. 7"" N., long. lO"* E. 
Collected in 1913 and flowered in the Royal Botanic 
Garden, Edinburgh, October 1915. The small flowers have 
the sepals tinted a beautiful rose and are themselves in a 
compact subglobular spike not unlike that of certain Poly- 
gonums. The affinity seems to be near B. recurvum, Lindl. 
(Bot. Reg. 963, under Trihrachia pemlula) and near B, 
WinkUri, Schltr. from the Cameroons. The specific name 
is in honour of Miss Imogen Ramsay of Bamfl*. 

The locality of Polysfachya Hamiltonii, W. W. Sm. 
(Notes R.B.G. Edin., viii (1915), 347), which was stated 
somewhat indefinitely at the time of the description, is 
approximately lat. 7"" 25' N., long. 8° 30' E., in the valley of 
the Benue River. 'Jliis orchid has an inflorescence some- 
what more branched and certainly with more flowers than 
indicated in the original diagnosis. 
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Some New Species op Puimuea which have PYowered 
Re("ENTey. By Professor Bayley Balfour, F.11.S. 

(Read 13th December 1917.) 


The species described here are : — 


P B.ilf f. et Forrest. 

litirroviana^ Rilf. f. ot Ou(»])ei*. 
P flofhiinay Half. f. et (looper. 

P. Marlarem^ Balf. f. 

/^ ru})€'itr7R^ Bilf. f. et F.iricr 
/'. sropuJurntn^ lUlf. f, i*‘ F.irrer, 


Vimnan. (Forrest.) 

Bh'itiii. (Coo})er ) 

Bhutan. (CooptM ’ ) 

Korea (Marlareii ) 

Kansu. (Farierand I'urdom.) 
K<in''U. (Farrerand Purdom.) 


Priiniila chvi/sopa, Balf. f. et ForrestA 

A tuft(‘d marsh-loving perennial more or less whitely 
mealy with a slender rootstock rooting freely and emitting 
many short stolons. Leaves with long petioles as mucli as 
13 cm. long, ascending; lamina somewhat fleshy concave 
in the middle above recurving at the sides oblong-elliptic 
or sometimes elliptic as much as 3 cm, long and To cm. 

* Primula chriji^opi, B.df. f. ot Forrest.— Cao->pitosa ])lus mimisvo 
alho-fannosa stolones i>reveji emitlen'^. Folia loiigo petiolata ad 13 cm 
louga a^cendontia ; lamina obloiigo-ollipti'M cire. 3 cm. longa 1 5 cm. 
laDi circuiupirca dontata margiiie iiunute gland uloso-cihata iii ])etiohim 
abrupte cunaitim contract utrimpie pihs farinifens piilverulenta. 
Scapus ad 25 cm. allu.s cam bracton pedicollistpie al bo-fa rinosiis 
umbellam 2“4-llorain solitariam gercii‘< nunc verticillo infra uraeditus. 
Flores fragrantes nutautea. Calyx late fasifovmis angulatu^, lobis con- 
niventibns. Corolla pallide lilacina aureo-oculaU extus albo farinoaa 
ore atrurais cincta, lobia latia obcordatis imbricatis bitidia. Stamina floris 
brevistyh ad os coroll innm inserta. Styhi.s brevis calyce paullo longior. 

Species F. g^mmiferae^ Batal affinis foliia longius petiolatis albo- 
farinosis, coroUa extua albo-farinosa inter notas alias distiuguenda 

TEANS. BOT. 800. EDIN. VOL. XXVH. 17 
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broad, dentate all round, the teeth often denticulate ending 
in a horny hydathode and most minutely gland-ciliate, base 
more or less wedge-shaped and abruptly contracted into 
the long petiole, upper surface bright green smooth the 
mid-rib conspicuously grooved primary veins few sunk 
in the lamina ascending, under surface pale green the mid- 
rib whitish and with primary veins prominent, on both 
surfaces powdered with stalked meal-forming glands ; 
petiole as much as 10 cm. long narrow scarcely winged 
slightly expanded at base clad with meal-forming glands. 
Scape as much as 25 cm. high (lengthening somewhat in 
fruit) slender and like the bracts and pedicels coated with 
white meal, bearing a terminal 2-4-flowered umbel and 
sometimes a 2-4-flowered whorl below it; bracts erect 
adpressed about 5 mm. long green or purpling involucrate 
oblong narrowed to the obtuse apex slightly keeled, at the 
base slightly thickened not spurred; pedicels varying in 
length longest as much as 4 cm. long, those of the lower 
whorl shortest, straight and erect below nodding at the 
top ; anthopode about 1 mm. long white farinose. Flowers 
fragrant. Calyx green or more or less purple as much as 
5 mm. long whitely mealy both outside and inside broadly 
fusiform 5-grooved split to the middle into 5 connivent 
lobes. Corolla pale lilac with golden eye, oblique, expanded 
vertically; tube of the short-stUed flower about 1*5 cm. 
long straw-coloured cylindric swollen and deeper coloured 
above the insertion of stamens more or less mealy outside, 
rugulose inside, at the throat encircled by orange-coloured 
puberulous pouchings (as many as 15) which hardly form 
an annulus; limb somewhat rellexed with a disk about 
1*5 mm. broad and 5 broad obcor<late imbricate bifld lobes 
about 6 mm. long more or less crenulate, puberulous towards 
the base above, more or less farinose beneath. Stamens in 
short-styled flower inserted close to mouth of corolla-tube; 
filaments conspicuous not expanded at base straw-coloured ; 
anthers about 2 mm. long not crested but with slightly 
hairy whitish connective, scarcely j^rotruding from corolla- 
tube. Ovary broadly globose green ; short style pale green 
longer than the calyx ; stigma green capitate and depressed. 
Capsule cylindric about 1 cm. long and 3 mm. in diameter 
without a sty lopod, lower part included in calyx, crustaceous 
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upper part naked thickened and dehiscing from its top to 
the mouth of the calyx-tube by 5 short valves ; placenta 
cylindric about 4 mm, long with a stout stalk about 1 mm. 
long. Seeds pale tawny oblong flattened, the testa minutely 
tuberculate winged all round by a inany-celled membranous 
aril, 0 75 mm. long, with the aril 1*5 mm. long. 

E. N. E. y unnan : — Bei-ma-shan . Mekong- Y angtze divide. 
Alt. 14,500 ft. Lat. 28° 20' N. Plant of 6-12 ins. In 
fruit. Stony moist alpine pasture. G. Forrest. No. 13,231. 
August 1914. 

This is a pretty oblique-flowered species. In habit it is 
like P. Wardii, Balf. f., but without alliance with that 
species, having white meal and no spurs to the bracts. It 
is really very near P. gemmifera, Batal., but the leaves 
have much longer petioles and a relatively shorter blade 
with deeper and larger teeth than in that species, and are 
always dusted with meal, as is the outside of the corolla. 
Then the flowers have a delicious fragrance, and the con- 
trast between the orange-coloured eye and the pale lilac 
or violet petals is very pleasing. 

The plant is very different from P. t^ihirica, Jacq., which 
has vspurs to the bracts as in P hivoliicrata, Wall, and in 
P. IPard//, Balf. f. 

l*lants raised from seed collected by Mr. Forrest have 
flowered with Messrs. Wallace at Colchester and also at 
Edinburgh in 1916. It is a free grower, after tlie fashion 
of P. roiispersity Balf. f. et Furdom and P. Wardii, Balf. f., 
and pioduces abundant lateral slioots which grow^ out as 
short stolons so that it quickly covers the soil. We have 
not yet at Edinburgh grown it in the open, but I expect it 
will be as hardy as J\ \Va7'diiy Balf. f. Like all mealy 
Primulas which depend upon the meal for their eflect it 
may not be in the open so beautiful a plant as it is when 
grown under cover owing to the loss of meal under rain. 

Primula Harroviana, Balf. f. et Cooper.^ 

A perennial small rosulate herb, the leaves and flowers 
coaetaneous. Leaves petiolate small at flowering period 

^ Primula IJarroviam, Balf. f. et Cooper. — llosulata rhi/omate parvo 
fohis floribufique coaetaneis. Folia petiolata sub antbcsi parva ad 
6 cm. longa (sub fructu ad 11 cm. auctci); lamina elliptica vel oblongo- 
elliptica vel oblonga nunc ovata circ. 2*5 cm. louga ad 2 cm. lata apice 
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as much as 5 cm. long increasing to about 11 cm.; blade 
elliptic or oblong-elliptic or oblong sometimes ovate as 
much as 2*5 cm. long by 2 cm. broad at flowering time, 
rounded at apex, margin shortly lobulate with obtuse or 
somewhat truncate and denticulate lobules the teeth 
glandular and ending in a horny hydathode, green on 
both surfaces and concolorous, abruptly^ contracted into a 
conspicuous slightly winged equally long or slightly shorter 
petiole with a short open vagina; upper surface convex 
rugulose shining and punctiilate (not viscid) with capitate 
stalked uncoloured potentially mealy glands, under 
surface reticulately alveolar clad with glands like upper 
surface but more densely. Scape as much as 8 cm. high 
(in fruit increasing to 12 cm.), 2 mm. in diameter, white- 
mealy, crowned by a many-flowered somewhat spicate 
capitulum ; bracts small inconspicuous, lowermost about 
5 mm. long lanceolate from the base, acuminate glabrous 
membranous, white with a green tip, hidden by the de- 


rotuiidata margine breviter lobulata lobuhs obtusis vcl t^nbtruIl(all^ et 
deiiticulatis utrinque viridis coiicolor, supra convexa nigidosa glanduhs 
capitatis sUpitatis albidis fariiiiq>oleiitibus mtenti-jninctuluta liaud 
viscida, Riiblua nMiculaliin alvcolata glaiididis ut siqmi d»‘usius voslita, 
in petiolum couqucuum leYitoralatnui neqailfnjgum vcl 2 )aidlo ])r('viorein 
«ubilo contractfi pelioli vagina bievi ajMjrta Scapus ad 8 cm (sub 
frnctu 12 cm.) alias 2 mm. diam allK)-laiinOftUb capiiulmii multiHorum 
8ub‘»picatum gereiis ; bracicac parvac incoiiMjuciiac nifimae ."i mm. longae 
Horibus dcHexis ucculUe a ])asi lanccolame acumiiiatae siiprcmae virides 
inter dores vix conspicnae. Calyx laele viridis detlexiis ublKpius U*nuis 
tiibum corollinum subaccpiaiiM, tubo .^ubventneoso jkisUci* couvexo exLus 
iutusnue plus miiiusve fannoso, lobis 5 tiibum bulnieipianlibus in- 
ae(iiialibus sae-pe inter sc plus minusve conjunctis extiia intu^ipR* glabrib 
lobo postico niaximo anlxpiadrato latu vert ice subtruncato et fimbnato 
glandiiloso-cihato decurvato (sed fimbrus ajucalibiis plerunKjue adsceii- 
dentibns) antero-lateralilms minorjba.s saepc ublongibangustis ad apioem 
obtu&is. Oorollae eburueae infundibuhf<»rniia extiis ex toto fannosae 
tiibufi cylindricufe angustus tenuis cut 7-8 mm. loiigus supra stamina 
paullo am])Uatus exanuulatus, limbus late anqiliatus prof uncle concavus 
farinosus fidobatus, lobi circ 3*5 mm. loiigi bubtiuncati bifidi segmentis 
a])]>roximatis et fimbnatis. Staminiim fildineiita brevia in llorc brevi- 
stylo ad os corollinum iiiaerta in Hore longistylo mfra medium tubi 
inserta. Ovarium globo.siim ; stylus brevis vix 1 mm. longiis, longus 
tubum coroliiiiiim aecpians ; stigma disccndeum depressum ttavido- 
albiim. Capsula globosa circi. 2*o inin. diam. calyce aucto albo-farinofao 
inclusa in dimidio sujieriore Crustacea infra membranacea valvis 5 ab 
apice ad medium deliihcens ; senniia conijilanata ovalia disciformia 
efre. 1*5 lum. longa pallide brunnea, testa iiapilJata. 

Species bene clistincta in sectiorie Aluscarioide, inter notfis alias 
corolla eburnea, calyce laete viridi, corollae farinoso-glandulosae tubo 
longo anguflto. 
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flexed flowers, uppet ones green inconspicuous amongst 
the flowers ; pedicels none ; anthopodium hardly developed. 
Calyx bright green deflexed oblique thin equalling in 
length corolla-tube; tube 7 to 8 mm. long subventricose, 
posteriorly convex, both outside and inside white-mealy ; 
lobes 5 equalling the tube glabrous outside and inside, 
unequal, posterior largest subquadrate often 2*5 mm. 
broad subtruncate at top and fimbriate glandular-ciliate 
decurvod the fringe upturned, postero- lateral lobes like 
to but narrower than posterior, antero-lateral lobes smallest 
often oblong narrow and obtuse at apex, some lobes often 
confluent, posterior lobe including others in bud. Corolla 
ivory-white everywhere white-rnealy outside, about 1*6 cm. 
long in short-styled flower, about 1*4 cm. long in long- 
styled; tube narrow about 1*25 mm. in diameter in short- 
styled flower, 2 mm. in long-styled, cylindric slender 
somewhat rugulose and sliining inside, mealy above the 
stamens, in short-styled flower about 8 mm. long, in long- 
styled about 7 mm., slightly ampliate above the stamens, 
exannulate; limb widely ampliate deeply concave potentially 
mealy inside ; lobes about 3*5 mm. long, subtruncate bifid 
the segments conniveiit and subfimbriate. Stamens with 
very short filaments slightly expanded at base, in short- 
styled flower inserted at mouth of corolla, in long-styled 
below middle of corolla-tube with anther-tips about 4 mm. 
from its mouth ; anthers pale yellow with paler connec- 
tive. Ovary globose with thin pale wall about 1*5 mm. 
in diameter ; short style pale yellow scarcely 1 mm. long, 
long style reaching mouth of corolla-tube; stigma large 
yellowish-white discoid recurved depressed. Capsule pale 
brown, about 2 5 mm. in diameter crustaceous in upper half, 
without stylopod, membranous in lower half and there en- 
closed in the slightly enlarged uicaly calyx, dehiscing to 
middle by 5 valves; placenta stipitate the stalk about 
0*5 mm. long, ovuliferous area conoid 1 mm. in diameter 
wider than the stalk and reaching top of capsule. Seeds 
flattened oval disk-like about 1 5 mm. long, pale brown, 
testa papillate. 

Bhutan. Cooper. No. 4975. 

A charming white-flowered species of the Muscarioid 
section of Primula which flowered in the Royal Botanic 
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Garden, Edinburgh, in 1917. The plant was raised from 
seed derived from a dried specimen collected by Mr. Boland 
E. Cooper when exploring in Bhutan for Bees Ltd. Mr. 
Cooper's specimen bore no flowers. I have not yet seen 
enough of the species to enable me to say whether the 
capitate glands which occur all over the leaves and are 
undoubtedly potential farina-formers usually reach the 
stage of producing it. The scape and the flower are 
farinose. 

In some ways P. Harroviaiw, like P. nutans, suggests 
the Soldanelloid section, approaching it in the relatively 
large ampliate limb of the corolla and the very narrow 
tube, in the farinose glands on the corolla, and in the 
fimbriate truncate corolla-lobes. But its inflorescence 
and calyx are essentially Muscarioid. 

Only experience will tell us whether it is to be hardy 
or not. Named after Robert Lewis Harrow, Principal 
Gardener of the Royal Botanic Garden, Edinburgh. 

Prim'ula Hopeana, Balf. f. et Cooper.^ 

A tufted herb with the short hard rhizome and fibrous 
roots of P. sikldmensis, Hook., epilose. Leaves long 
narrow as much as 14 cm. long, 2 cm. broad; lamina 
chartaceous elongated oblong or oblanceolate, rounded at 
apex, margin erose dentate, teeth ending in a conspicuous 

^ Primula Hopeana, Balf. f. et Cooper. — Herba caespitosa P. siklamensi, 
Hook, affinis. Folia angusta ad J4 cm. longa ad 2 cm. lata; lamina 
efariijosa eloiigata oblonga vel oblanceolata margine eroRo-dentata 
deoFRum in petjoluni basi erubesceiitem aiignsU* alatum lamina dimidio 
longioreiii gradatim anguRtata, supra atro-viridis siiblus palhdior utrinquo 
glandulis brevibiis capitatis larmi-potentibiiR i)raedita. Scapim ad 30 cm. 
altus cum bracteis pedicellisque lacteo-faiinosns iimbellam 3-6-floram 
gerens ; bracteae brunneo-purimreae lineareb acuminatae circ. 8 mm. 
longae ; pedicelli viudes niitanles circ. 1 *5 cm. longi (sub fruclu aucti ad 
9 cm.). Calyx angustus fusiformis 5-angiilatus tui^um corolhnum sub- 
aequans dense farinosus fere ad basim b-tissuslobis lanceolat.is acuiis intus 
apice fannosis. Corolla lacteo-alba extus glabra tubo cylindrico exan- 
nulato, limbo tubo paullo longiore mfundibubformi intus farinose, lobis 
rotundatis circ. 6 mm. diam emarginatis. Stamina in tlore longistylo 
tubi corollini basim versus inserta, filamentis consnicms, antlieriR ’fiavis 
angustis oblongis circ. 1*5 ram. longis ajuculatis. Ovarium turbinatuin ; 
st;^iis longus exsertus ; stigma tiavidum depressum discoideum re- 
volutum. Capsula basi calyce inclusa valvis 5 bidentatis ab apice ad 
medium dehiscens ; placenta stipitata cylindrica ; semina laevia magna 
eomplanata. 

Species sectionis Sikkimensis foliorum capsulaeque maguitudine et 
fieri ouB lacteo-albis distincta. 
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hydathode, tapered downwards into a long narrowly 
winged shining petiole half again as long as lamina 
without a vagina and often reddened at base, upper 
surface dark green, under surface paler, the midrib broad 
concave above, very prominent beneath, primary • veins 
conspicuous below ; upper surface sprinkled lower surface 
more thickly covered with nearly sessile capitate potentially 
mealy glands. Scape slender as much as 30 cm. high mealy 
with creamy- white meal as are the bracts and pedicels, 
bearing a solitary terminal umbel 3-6-fiowered ; bracts 
linear acuminate one-nerved about 8 mm. long 0*75 mm 
broad, brown purple ; pedicels drooping fragile about 
1 5 cm. long (elongating to 9 cm. in fruit) green, anthopode 
top-shaped at least 1 mm. long. Calyx narrow fusiform 
about 7 mm. long almost equalling corolla-tube 5 -angled 
brown purple densely mealy outside, cut almost to base 
into 5 lanceolate acute keeled adpressed lobes without 
conspicuous hydathode sprinkled with meal inside at the 
top. Corolla cream- white glabrous outside ; tube cylindric 
smootl) within, exannulate, about 8 nun. long in long- 
styled flower tinted sometimes greenish or pink, expanding 
into a 5-lobed funnel-shaped limb about 1 cm. long densely 
mealy inside ; lobes rounded with smooth edge emarginate 
about 5 mm. long and broad. Stamens in long-styled 
flower inserted about 1*75 mm. from base of corolla-tube, 
filaments greenish expanded at base slightly shorter than 
narrow oblong yellow anther which is about 1*5 mm. long 
with greenish connective and short apiculus. Ovarj’^ some- 
what top-shaped ; long style slightly exserted pale ^een , 
stigma large tinted yellow discoid depressed slightly 
revolute. Capsule cylindrh* about 9 mm. long about 
3 mm. in diameter, in lower two-thirds enclosed by calyx, 
cTustaceous where exposed membranous within calyx, 
chestnut-brown glistening, dehiscing from the apex by 
5 valves each usually splitting into 2 teeth ; placenta 
cylindric with short stipe 1*25 mm. long, placentiferous 
area about 7*5 mm. long ; seeds large flattened about 
2 mm. long by 1*5 mm. in diameter often curved round the 
placenta, smooth, obscurely squamous on surface, amber- 
coloured. 

Bhutan. Ridge S.E. of Angduphorang. Alt. 18,600 ft. 
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Among boulders in sandy peat turf by streams. R. E. 
Cooper. No. 4807. 16th September 1915. 

A beautiful new species of the Sikkiraensis series — 
fragrant as members of the series are. Its creamy-white 
flowers, short capsules, and shorter and narrower leaves 
distinguish it from others of the series. From seeds 
collected by Mr. Cooper for Mr. Bulley — some of which 
were generously presented by Mr. Bulley to the Royal 
Botanic Garden, Edinburgh — plants have been raised and 
flowered by Mr. Bulley and also at Edinburgh in 1917. 
It is a free-growing plant, not so large or so floriferous 
as P. aikki/inensisy and I see no reason to doubt that it 
will prove as hardy as is that species. 

The plant is named after Joseph Hope, gardener to 
Mr. Bulley at Ness, Neston, Chesliire, to whose skill is 
due the i*aising of the plants from seeds collected by 
Mr. Cooper in Bhutan. 


Primula Maclareiu, Balf. f.* 

A multicipital herb the leaves deciduous annually from 
the somewhat elongated underground rhizome. Rhizome 
producing ovoid perennaiiiig chamber-buds covered by a 
few red-brown membranous eueullatc scales. Leaves erect 
long-petiolate as much as 37 cm. Jong (Maclaren) , lamina 
of reniform or nearly orbicular outline about 8 cm. in 
transverse diameter with 7-9 divergent primary veins, 

* Primula Maclareni^ Balf. f. — Herba imiJticephgemmisglobosiBiuagnis 
perennanH rhizoiaate eloiigato foliis niox clecichns. Folia elaUi eiecta 
longe petiolata ad 37 cm. loiiga ; lamina ainbitn renifonnis vel suborbicii- 
laris luulti-lobata lobis tnaiigu lari bus anitis dontatis glanduloso-pibjsa 
margine gland uloso-ciliata basi cordata. Sca])us ad 7 dm. longus, cum 
bracteis pedicellisque calyfecpie glandulo^^o-pubescenH veJ pubcrulus um- 
'bellam terminal eui et verlicillos 2-3 ad 8-fluros gcreiiN ; bracliiae Imean- 
subulatae viride.sciic. 4 mrn. longat* pedicelliB bivvion*fa ; pedicelli breves 
circ. 6 mm. longi vindes iiutantes. (’alyx vindis campuniilatufi circ. 
8 mm. longus fere ad basim 5-lobatus lobis lanoeolatih unmervnssinubus 
membranaceis, liydathodeo conspicuo termiUMtis. ( 'orolla atro-kei mesina 
viridi- vel tlavufo-oculata, tubo in liore longislylo circ. 1 cm. longo in 
brevistylo 1‘2 cm., cxtus g]andulo.so-]mbenilo, annulato, limbi plani 
disco circ. 2 mm. lato minute glaiiduloso-])ul)erulo, lobis 5 obcoidatis 
vel cuneatis bifidis. Stamina m flort* brevistylo ad os tubi corollini 
iiiserta in flore longistylo basim versus imerta, lilamentis conspicuis, 
antheris luteis connectivo lacteo-albo. Ovarium turbiiiatum ; stylus 
brevis calyce brevior, longub paiillo exsertus ; stigma discoideum viride. 

Species in sectionem Oerauioides ponenda pf magnitudine atque iu- 
tioroscentia candelabroidea distinguenda. 
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.shallowly 7-9 lobed, lobes triangular acute more or less 
dentate, lobes and teeth ending in a prominent hydathode 
often 1 mm. long, margin oil late with glandular hairs, base 
cordate with an open or closed sinus, upper surface bright 
green, lower paler both glandular-hairy; petiole about 
9 cm, long green glandular hairy. Scape about 5-7 dm. 
long (Maclaren) far exceeding the leaves, green glandular- 
pubescent as are the bracts and pedicf‘ls and outside of 
calyx, bearing 2-3 whorls and a terminal umbel of 6-8 
flowers each, bracts linear-subulate about 4 mm, long, 
green , pedicels short about 6 mm, long drooping, green ; 
anthopode narrow. Calyx campanulate green about 8 mm. 
long glabrous inside, cut to near the base into 5 lanceolate 
patent divaricate one-nerved lobes, nerve inconspicuous and 
ending in a large pale yellow green hydathode, sinuses 
mem])ranous. Corolla crimson-lake (in bud deep plum- 
purple) with yellow-green or yellow-tinted eye , tube 
tinted red outside, cylindric below the stamens, ampliate 
abo\e them, glaiidular-puberulous outside, more or less 
transversely rugose, in long-styled flower about 1 cm. long 
in short-styled about 1*2 cm, annulate, annulus of ten 
lobes aiiti 2 )etalous in pairs, limb flat, disk about 2 mm. 
broad shortly gland-puberulous olive-green oi tinted yellow 
and bounded by a narrow deep-magenta ring, lobes 5 
obcordate or cuneate about 8 mm. long and bioad, deeply 
bifld, segments divai irate often lobed and with an apiculus 
in the sinus Stamens in long-styled flower inserted about 
4 mm. from base of corolla-tube, in short-styled near the 
top the antliers reaching tlie annulus, filaments stout 
conspicuous nearly as long as the anther, anther ovate 
apiculaie yellow with cream-white connective about 
1’25 mm. long. Ovary smooth turbinate; long style 
slightly exseried, short style shorter than calyx , stigma 
discoid green 

Central Korea. Province of Whanghaido. Flowering 
June 1915. Growing in rank grass at bottom of a narrow 
valley at 4000 ft. Uncommon. Only seen in one group, 
Mr. Malcolm Maclaren — after whom the plant is named. 

A tall-growing species of the Geranioid section, differing 
from all other described members of the section by its 
tiered candelabra inflorescence reaching over 7 decimeters 
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in height, giving it the appearance, as Mr. Maclaren its 
discoverer remarks, of P.japoniea. Rh. septemloba, Franch. 
sometimes but seldom shows one whorl below the terminal 
umbel. There is, however, a Yunnan plant of the section 
rivalling P. Maclareni in the size of the scape and number 
of tiers of flowers. It was found in 1913 by Mr Forrest 
on the Chungtien Plateau at 10,000 ft., and he speaks of it 
as a plant of 2| ft. high. The dried specimens in Mr. 
Forrest’s collection are in fruit only, and whilst I have no 
doubt about it being a new species as yet undescribed, I 
have not felt warranted up till now in describing it in the 
absence of flowers. 

Seeds of the Korean plant were presented to the Royal 
Botanic Garden, Edinburgh, by Mr. P. D. Williams, of 
Lanarth, Cornwall, and seedlings raised from them flowered 
in 1917. The plant has not yet been grown in the open 
and has not attained its maxiinuni size. The longest scapes 
on our plants were about 18 ins., and they produced three 
whorls of flowers below the terminal umbel. 

The plant loses its foliage after flowering, like P.jesoana, 
Miq. of the same section, and perennates like it by the 
formation of numerous ovoid or globose buds on the 
rhizomes. These buds look like bulbils, but they have no 
fleshy scales and are really chamber-buds, that is to say, 
each is composed of a number of membranous scale-leaves, 
the outer brown closely enrolling the inner green ones and 
forming a chamber in which are found the already formed 
young leaves and the incipient flower-shoot of the next 
season standing on a broad flattened axis and not over- 
lapping nor filling up the chamber. The scale-leaves are 
viscid, the secretion acting as in other cases as a protection 
to the young soft parts within. 

Primula rupestris, Balf. f. et Farrer.^ 

A sticky perennial herb coated everywhere with long 
and short glandular hairs. Leaves as much as 13 cm. long 

^ Primula rupestns, Balf. f. et Farrer. — Herba multiceps. Folia 
longe petiolata ad 13 cm. longa vihcida gland uloso-piloea pilis brevibiia 
et longis intermixtis ; lamina elliptico-ovata ad 4 cm. longa et lata 
fere roUindata margine pleruraque 7-lobata lobis inaeqiialitcr lobulatia 
lobulis obtiisi-' vel rotundatis vel subtriincatis ad apicem rubro- 
punctatis basi cordatis pinu clauso, supra convexa atro-viridis opaca, 
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with long petioles ; lamina elliptic-ovate or almost rounded 
as much as 4 cm. long and broad, rounded at apex, usually 
7-lobed the lobes unequally lobulate each lobule obtuse 
rounded or somewhat truncate its mid-vein ending in a 
red point, base <jordate with usually a closed sinus, upper 
surface opaque dark green convex, under vsurface more or less 
red prominently venulose ; petiole much longer than lamina 
about 9 cm. long red, terete but for a slightly grooved 
upper surface, swollen at very base into a vaginal cushion. 
Scape as much as 15 cm. high bearing a terminal umbel 
and one or two lower whorls of flowers usually about 5-6 in 
a whorl or umbel ; bracts linear acute about J cm. long and 
1 inm. broad, green with a red vagina; pedicels unequal 
2-4 cm. long spreading red, attached to centre of slightly 
hollowed broad base of calyx. Calyx inversely funnel- 
shaped about 5-6 mm. long (enlarging in fruit) about half 
the length of the corolla-tube which is glandular-puberulous 
outside, inflated at base and there about 5-6 mm. in 
diameter, narrowed upwards and divided to beyond middle 
into 5 adpressed elongated triangular obtuse or acut(‘ lobes 
often paler than the green tube. Corolla white, lilac, or 
rose with a yellow-green eye glandular-puberulous through- 

fiubtiis concava 1)111^ iiiinusve rubra proiniiieTiter veiiosa ; j)etiolii'' lamina 
multo longior ad 9 cmu. loiigut* ruber crassus teres sed sujira pauUo 
sulcal lit) basi in vaginam ])iilviiiataiii iiicras>atam exj^iUMia. Scapus ad 
IT) cm. altus umbellam teriuiualem et verticillos 1-2 ad G-floros gerens; 
bracteae lineare^ acutae circ. 1 cm. loiigae 1 mm. laUie virides basi in 
Viigniam subamplexicaulein jnilviiiaUm expansae ; pedicelli in (juaque 
nmbella vel verticillo variabile^ nunc 4 cm. longi nunc 2 (Mu. ad centrum 
fundi calyciiii intrusum late affixi riibri ])Hlentes. Oalyx obinfundi- 
buliformis extus intiuscpie glandulosns glandulih stipitatis, basi inflatus 
ibique cirr. 5-(i mm. latus sursum augustalus sub antliesi ciic. 5-6 mm. 
longus (diuuuin aiictus) lubo corollino dimidio brevior ultra medium 
5-lobatus lob is elongato-triungularibus obtusis ad corollam adpressis 
tubo vindi 2 )allidioribus. (lorollae extus cunsper.siin glandulosae tubus 
cyliiidricus .sujira stamina am])hatus in lloro longistvlo ciic. 1 cm. in 
flore brevistylo circ. 1*4 cm. longus albidus et flavido-tinctus extus 
glanduloso-puberulus iiitiis glaber exannulatus fauce circularis, limbi 
plani ]>atentis discus flavido-viridi-<»culatiis substrumosus 1 5 mm. latus 
^upra gbuiduloso-pu]>erulus, lobi 5 obcordati albi vel violacei vel rosei 
profmide emarginati. Stamina in Gore longistylo basini versus in tiore 
brevistylo supra medium tubi corollini antlierarum a]>icibu8 ab ore 
3*6 mm. remotis inserta antheris angustis fere sessilibus circ. 2 mm. 
longis. Ovarium fere globosum virine ; stylus albidus, brngiis inclusus 
calycem superans, brevis vix calycem aequans ovario duplo longior ; 
stigma pallide viride ca])itatum. 

Species P. sine7i8i^ Lind I. alfinis calyce sursum abrupte contracto lobis 
eepaiinis adpressis, corollae limbo miiiore inter notas alias rerognoscenda. 
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out outside, tube cylindric expanded above stamens, in lon^- 
styled flower about 1 cm. long, in short-styled about 1*4 cia. 
long, about twice the length of calyx, white tinted yellow 
at top, glabrous inside, exannulate with a circular mouth ; 
disk of the flat spreading limb about 1*5 mm. broad yellow- 
green glandular-puberulous somewhat strumous at base; 
lobes 5 obcordato 1 cm. long and broad or more, deeply 
emarginate minutely papillose above. Stamens in long- 
styled flower inserted near base of corolla-tube about 
equalling calyx in sliort-styled above middle of corolla- 
tube with anther-apices about »]*5 mm. from its mouth, 
anthers almovst sessile narrow about 2 mm. long. Ovary 
green nearly globose , style white, long style included in 
corolla-tube a little longer than calyx, short style scarcely 
as long as calyx, twice length of ovary ; stigma pale 
green capitate. 

Szechwan. ''Primula rupf^.siris occurs on hard dry 
reddish limestone clifls in the Da* Ba San ffa Pa Shan), 
seen first between Ming Chiang Chow and Tai-an-i, down 
over the Shensi-Szechwan bord<T, and last seen on a lime- 
stone blufl' above the Kia Ling Kiang wln^re it debouches 
into the Bed Basin of Szechwan. Tlu' /jouriu'y between 
I^-yang and Kwang-Ytien goes each day over a low little 
wooded range running up to some 8000 ft. The Primula 
haunts ctiff-faces in the gorges, exactly as P.AIl Loti 1 1 giows 
in the dry hard clifl- faces of the Boja. Only witliered 
relics were to be seen wlieii 1 passed through in early 
November 1915; in Tact it was only with much difti(*ulty 
and after long search that I suc(*eo(led in finding a few 
seeds still lingering. In such conditions it is hardly to be 
wondered at if I failed to diflerentiatc' it from P, sinensis, 
remote though such an extension of distribution would 
have been. I have no doubt that P. rupestris pervades 
all those small low ranges of the Da Ba San on its lime- 
stone outcrops, on the gorge-clifls, etc,, at an elevation of 
some 6000-7000 ft. Its habits and habitat suggest a great 
dislike for winter damp, but from its geographical station 
I hoped it iniglit prove as much hardier than P, sinensis 

has since been proved to be the case.” — R. Farrer. 

From seed collected by Mr. Farrer, rupestris is now in 
cultivation and flowered in 1916 in the Royal Botanic 
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Garden, Edinburgh. It is a near ally of the well-known 
P. sinensis, Lindl. of Western Hupeh and Eastern Yunnan, 
the only species hitherto described of the Auganthus series 
of Primula. Hardier than its ally, it may prove a valuable 
addition to the plants of the outdoor garden, especially if 
it varies as much as P. sinensis under cultivation. It 
differs from the wild plants of P. sinensis in its larger 
leaves with longer and stouter petioles, its longer and 
stouter pedicels, the calyx abruptly tapering from the 
.swollen base into the elongated triangular ad pressed lobes 
more than half the length of the calyx, the smaller corolla 
limb. As in P. sinensis the corolla is glandular on the 
outside. 1 mention this because Pax says the corolla in 
P sinensis is eglandular. 

At the Primula Conference in 1913 I referred to the 
geograpliical distribution and the variability of the Chinese 
species P. sinensis and P. oheonica, Hanc(s pointing out tliat 
wliilst the latter is widely spread in Western China and 
shows many form-moditications in relation to habitat in 
cultivation, it has not varied or developed to the extent 
exhibited by P. sinensis, which is only known from the one 
ar(*a about lehang Here we have* now in this Szechwan 
plant a form-modilication of the type of P si neris is, and 
it may be tab(‘n as indicating that there are probabl} others 
to be discovered in the wide region that intervenes between 
W. Hupeh and Kansu. There is another form in cultiva- 
tion, found by Wilson in W. Szechwan (1 believe), but no 
description of it has yet appeared — a fate that has attended 
so far many int(‘resting new forms of ih’imula collected by 
Wilson, dried specimens of which have been distributed by* 
the Arnold Arboretum. 

Primula scopidorum. Half. f. et Farrer.^ 

A pretty plant coated with yellow nu‘al forming a rosette 
of nearly prostrate leaves beneath which are tlie dry 

' l*rimula Siopalorim, Balf. f. et Farrer. — S])ecies pan a rosTilata folus 
proRtratiB hiteo-tarino^is. Folia oljJouga vel uhlongo-ovalia vel oblongo- 
elh plica irregiilanicr deiiUila ieie sessilia supra hpaisiin subtiis dense 
liiteo-fariuoha. Scapus ad 3 cm. loiigus cum bracteis pedicellibcpie 
luteu-farmosub umbellam ad 13-lloiain gertns, tloiibus deinceps 
evolutis ; bracteae ovato-lanceolatae ad 7 mm. loiigae ; ^^edicelh ad 
2 cm. longi. Calyx aiiguste caiupanulatus ad 7 mm. loiigus 5-co.statuB 
ad medium 5-lobatus extus intiibi|ue luteo-farinosus lobis oblongis vel 
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withered leaves of previous years. The roots from the 
small rhizome delicate in relation to the mossy soil of its 
native habitat. Leaves as much as 4 cm. long^ and 2 cm. 
broad oblong or oblong-oval or oblong-elliptic rounded at 
apex irregularly toothed on margin the teeth ending in 
conspicuous hydathodea, base more or less narrowed to a 
hardly distinct petiole, primary voins feathered and ascend- 
ing, upper surface sparingly lower surface densely coated 
with yellow meal. Scape short as much as 3 cm. long 
stoutish and like the bracts and pedicels yellow-mealy, 
bearing an umbel of as many as 13 flowers which open 
one or two at a time in succession ; bracts ovate oblong- 
lanceolate keeled and cucullate, as much as 7 mm. long , 
pedicels stiff’ stoutish spreading, as much as 2 cm. long; 
anthopode top-shaped often I mm. long. Calyx nari*owly 
campanulate as much as 7 mm. long 5- ribbed, tlu‘ sinuses 
not thinner, with yellow meal outsider and inside, split to 
about the middle into 5 oblong or oblong-ovate acute lobes 
their midrib and lateral ascejiding veins conspicuous witl)- 
out evident terminal hydathode. Corolla red-viol ot with 
yellow eye, coated outside where exposed with 3^ellow meal, 
somewhat membranous ; tube cylindric tinted red, in sliort- 
styled flower about 1*4 cm. long, in long-Htyh‘d about 
1*2 cm., transversely rugose tlie uppermost ridges at the 
throat swollen into a sort of annulus, disk of 'the limb 
yellow about 1'5 mm. broad most minutely puberulous, 
lobes as much as 1 cm. long and broad imbricate ubovate 
or somewhat obcordate deeply bilid the segments divaricate. 
Stamens with very short filaments, the anthers about 
2*5 mm. long, ochre-coloured with purple connective, in 
short-styled flower inserted near top of corolla-tube the 
anther-tip about 1*5 mm. from the mouth, in long-styled 
flower near base of corolla about equalling the calyx. 

oblongo-ovalis acutis. Corolla nibro-violacea luteo-oculata extus luteo- 
farinoRa tube m flore brevistylo circ. 1*4 cm. longo, iix loiigistylo circ. 
Tl"2 cm., 01 e struinoso pseudo-anuulato, lobis obovalis vel Rubobc.ordatia 
circ. 1 cm. loiigis bifidis. Stamina in flore brevistylo prope os corollae 
inserta in longistylo prope basim. Stylus longus inclusus stigmate ab 
ore corollae circ. 2*5 mm. remoto, brevis calyce paullo brevior ; stigma 
discoideo-capitatum. 

Species P, membranifoUae^ Fraiich, affinis foliis fere seseilibus, 
pedicellis calyc^iie multo brevioribus, corolla efariiiosa inter notas 
alias facile distinguenda. 
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Ovary with flat summit somewhat top-shaped ; style and 
stigma pale green, long style included, the stigma about 
2*5 mm. from corolla mouth, short style slightly shorter 
than calyx ; stigma discoid-capitate. 

Kansu. “ The specimens show the plant at its best, and 
are from cool shady moss ledges (10th May) on the limestone 
at about 6000-8000 ft. in the Satanee Alps. In those of 
Siku it ascends actually to the summit ridges at 12,000- 
13,000 ft. (22ud June), but here (I think the northerly limit 
of its range) it is in all situations and heights much squinnier 
and poorer in all ways than these fine but typical specimens 
of the Satanee Alps. (Flowers from April-May, low down, 
to the end of June on the tops.) F. 89. P. No. 2. Farrer 
and Purdoin. Coll. 1915. 

This species found by Messrs. Farrer and Purdom is now 
in cultivation from seed collected by them, and it flowered 
in the Royal Botanic Carden, Edinburgh, in 1916 in a cold 
pit. It has not been grown outside yet, though it is prob- 
ably hardy, but covered as it is with yellow meal, easily 
washed off by rain, it will likely lose much of its effective- 
ness when grown in the open. 

One of the Yunnanensis series of Primula, its nearest 
ally is the Yunnan P. memhranifoUny Franeh. That 
species is readily distinguished by the large cushion which 
it forms, .its paler leaves spathulate in form, its thinner 
scape much shorter pedicels and calyx and by the colour of 
the corolla and absence of meal on the outside of it. 

The fiat prostrate rosette of leaves is a conspicuous 
character of P. sco pidar itniy as is also the long period of 
flowering. This results from the production of many 
flowers in the umbel ami their unfolding one after the 
other. One sees the same prolonged flowering in other 
members of the Yunnanensis series. 

Either P. scojmloruni is a variable plant in Kansu or 
two species very like one another and growing together 
have been gathered and treated as one, Messrs. Purdom 
and F'arrer s dried specimens show two forms, and amongst 
our cultivated plants two forms have appeared. I am not 
yet prepared to deal with this problem. 


(Issued separately 2Qth December 1917.) 
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Some Late-Flowering Gentians. 

By Professor Bayley Balfour, F.R.S. 

(Read 14tli Febru.iry 1918.) 

Tljere is a small series of Asiatic Gentians belonging to 
the Section named Frigida by Kusnezow which are the glory 
of the autumn garden, but which, as introductions of more 
or less recent years, are not ^^et known as they ought to be 
and will be. There is some confusion in their nomenclature, 
and I shall take the opportunity to clear this up when 
writing now, as 1 propose to do, upon the characters and 
distinctions of the species. 

The species to which 1 refer are four: — 

<i rrm, Balf. f. Kaii&u. DiM'overed, Fiii!i*r and Purdoiu, 

1914. Ill trod Farivr, 1914 
Kiist Edinburgh, 

191(; ‘ 

0 Lawrencet^ Burkill Siberia l)i‘-coveicd, lioclierel. Introd, 

(Ban alia) Leichl 1111,1905 First tlo\^ered, 

Sii 'rievoi Ijawrenoe, 1905. 

U SI 1 / o-orna^a, Ba If. f. Yiiniun. I)is( oxeivd, Foirest, 1901 Introd. 

P>ulle\, loll lloNMMod, 

and Ediiiliingli, J9l5i. 

0 F>?i(7oor70», IleinsleN . S/efbuan (►vot'd, Wil^m. Introd. 

VeiU'b, 1905 Fust flovveied, 
Vottli, 1905 

They are prostrate forms sjn-eading by stolons — 
reaching in G. nino-ornafa some lS-2.5 cm. in bmgth- 
from a central rosette. Each stolon ])rostrate at first 
ascends as its vegetative growth ceases and ends in a single 
flower. Idiese stolons may root, and at the point of rooting 
start a new rosette whence new stolons ai(‘ emitted. Thus 
the plant may cover a cunsiderahlo area in the garden 
(?. Veitclnonim seems to bo the least etrusi\e in its exten- 
sion. The whole of them have paired leaves connate' at 
the base. By this character they are at once separated 
from another series of the Section Frigida, that of G. 
ternifoUay Franch., G. tetraphylla, Franch., G. hexaphyllay 
Franch., and G, Areiltusay Burkill, in which there are 
always more than two leaves in the nodal whorl. In the 
Ternifolia series occur flowers no less beautiful and late 
flowering than those of the series of which I am writing, 
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but only one species — 0, hexajjkylla, Francli. — is in cultiva- 
tion so far as I know. Introduced by Farrer, it flowered 
at Edinburgh in August 1916, in plants raised from seed 
presented by the late Robert Woodward, Es(j., jun., of Arley 
Castle, Bewdley. 

In the paired>leaved series of which I write, the leaves 
of the pair have each the potentiality to produce an axil- 
lary shoot, but as so commonly liappens in such cases the 
bud of one of the leaves is j)repotent, and the prepotent 
buds in successive pairs follow a } spiral course round the 
axis which produces them If a prepotent bud develops 
a shoot, its sister bud in the opposite leaf -axil is suppressed, 
but if from any cause the prepotent bud be arrested or 
destroyed, then the energies of the sister bud arc called 
upon and it may elongate as a shoot. Thus (*a(*h stolon 
has capacity to branch — a double cliance fioui each node — 
and these branches, each of them, has, like the mother stolon, 
the power to root at the nodes and to end in one flower. 
The vegetative and reproductive capabilities of the plant 
are therefore great. G. Farrer i, (r. Latrreiieei, and G, siuo- 
ornata exhibit this stolon-branching to the greatest extent 
— G. Veifelnornm in my experience the least. And this 
seems to be constitutional For the former are the most 
satisfactory of plants, and the flexibility of their parts lends 
them to the most ordinary of handling. On the other hand 
O. Veiichionim seems to be, at Edinburgh, a less ada2)table 
plant — stifler, less ready to respond. 

In the solitary terminal flowers the calyx has an entire 
tube with long distinct lobes. By entire I should perhaps 
explain that the tube of the calyx is not split down one 
side as it is, for instance, in G, decumbens — to name a well- 
known garden plant. The distinction is an important one 
for differentiation of species of Gentian. The corolla, large 
and showy, some 5-6 cm. long, obconoid and funnel-shaped, 
sometimes slightly bulged above the calyx, is of various 
shades of blue, and has broad paler striped or suffused 
petaline bands on the outside. The folds, though toothed, 
are never fringed. The ovary has a long stalk, and the 
style is also long, with the branches recircinate at the tip. 

These Gentians grow at Edinburgh in any good moist 
garden soil, either in shade or in full sun exposure — flower- 

TBANS. BOT. SOC. SIDIN. VOL. XXYtl. 18 
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ing perhaps better under exposure. Every shoot will strike 
— those oE the narrow-leaved species most freely. 

Qpntiana Farreri, Balf. 

Perennial herb with thick roots and very many branch- 
ing stolons freely rooting and spreading from a primary 
central rosette, the stolons forming many new rosettes 
from the leaf -axils at the rooting nodes. Stolons as much 
as 18 cm. long prostrate at the base, then ascending, having 
terete interiiodes about 1 cm. long and 2 mm. in diameter, 
generally green and without surface papillae, sometimes 
reddening. Leaves epetiolate thick opposite, each pair 
connate and forming a vaginal somewhat loose sheath as 
much as 5 mm. long ; lamina of upper region of stolon over 
2 cm. long 2 mm. broad, in the primary rosette as much 
as 6 cm, long 5 mm. broad (on rosettes of the stolons 
somewhat smaller), linear not contracted at the base, 
towards top narrowed into an acute or acuminate apex, 
margin obscurely scaberulous, on both sides whitely- 
papillose, concave above dark-green glossy, paler beneath, 
midrib slightly raised in the sinus of tlie longitudinal 
groove. Flower solitary terminal , pedicel stout as much 
as I cm. long 8 mm. in diameter often reddened. Calyx 
as much as 5 cm. long, slightly shorter than corolla S-lobed ; 
tube somewhat funnel-shaped not split, as much as 2 cm. 
long 5 mm. in diameter, soinewliat membranous green out- 
side sometimes reddish at the base, intracalycine membrane 
green truncate transversely rugose ; lobes somewhat thick 

1 (ientiana Farrerij Balf. f. — Herba pereiiiiis stolonifeia 8tolones 
radicaiites rainosi ad 18 rm. longi a rosula centrali patentes. Folia 
fotolonum opetiolata opposita vaginato-comiata Imeana acuta vel acumi- 
nata recurva 2 cm. longa vel ultra, 2 mm. lata, vel majora. Flos solitarius 
termiualib ; pedicellus circ. 1 cm. loiigus. Calycis tubus infund ib ill aris 
baud dimidiatus circ. 2 cm. longus ; lobi diiplo Jongiores lineares 
recurvi basi baud angubtati. Corolla obconoideo-tubulosa ad 6 cm. 
longa extus vittata vittis llavido-albidis lineato-t metis intus citrino- 
maculata, faiice alba ; lobis ovatis circ. 8 mm. longis sub-apiculatis 
methylo-coeruleis nitentibus, plicis 3 mm. longis 7 mm. latis erosis. 
Filamenta staminum in parte libera circ. 9 mm. longa anguste alata ; 
antberae sagittatac. Ovarium 1*5 cm. longum ; 8ti})e8 circ. 2*2 cm. 
longus ; stylus ad 7 mm. longus ramis stigmatiferis 4 mm. longis 
recurvi.s. 

Species Sectionis Frigidae G. Lawreumi^ Burkill affinis sed robustior 
et calycis lobis tubo triente longioribus, corollae colore facile recog- 
noscenda. 

Kansu, in alpibus Jo-Ni. 
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very long, 3 cm. or more long, barely 1*5 mm. broad, like the 
uppermost leaves linear acuminate, subefiual distant recurved 
not contracted at the convex base. Corolla obconoid-tubular 
as much as 6 cm. long spreading to over 3 cm.; tube within 
the calyx not 5 inm. in diameter, greenish -white, expanding 
upwards beyond calyx and showing on outside five broad 
yellowish-white bands on the median of the petals (anti- 
petaline), each band having a central narrow greenish-blue 
line and a similarly coloured longitudinal ridge on each 
margin, inside sprinkled with small green and citron-yellow 
aiitipetaline spots, the interpetaline areas more or less pale- 
white and suffused with blue, throat white; lobes 5 broadly 
ovate or trigonous acute somewhat apiculate, about 8 mm. 
long and broad, recurving, outside traversed by the anti- 
petaline bands, on the inside shining satiny of a methyl - 
blue colour ; plicae semi-lunate methyl-blue coloured above, 
underneath paler more opaque, about 3 mm. long 7 mm. broad, 
erose, the middle tooth longer. Filaments of the stamens 
free tlirough about 9 mm. and there narrowly winged about 
1 mm. broad, intensely purple on the outside, white on the 
inside ; anthers sagittate about 3 mm. long. Ovary 1*5 cm. 
long ; stipe about 2*2 cm. long ; styh‘ as much as 7 mm. long 
its stigmatiferous branches about 4 mm. long, recurving. 
Kansu. Jo-Ni alps. Farrer and Purdom, 1914.^ 
Specimens of this species were not brought by Farrei, 
and my description is based upon living ])lants which 
flowered in the Royal Botanic Carden in August 1916. 
They were raised from seeds prevsented by the late Robert 
Woodward, Esq., jun., of Arley Castle, Bevvdley — a portion 
of his share in the produce of Mr. Farrer s expedition. 

(r. Farreri is a superb species, perhaps the finest of the 
scries to which it belongs. The wonderful .sheen of the 
blue of its petals and folds above the white throat is 
its outstanding flower-feature, and the recurving of the 
corolla shows off the colour to advantage. It seems to be 
less affected by weather conditions than is the case with 
other Gentians. Sunshine is not necessary for the flower- 
expansion, although in sunshine only is the full glory of 
its colour displayed. On dull cloudy days as in bright 
sunshine the plant opens flowers freely. And the flower 
^ See Farrer, On the Eaves of the World, ii (1917), 214, 216. 
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does not always close on the approach of twilight. There 
are better and poorer flowered individuals noticeable in the 
cultivated plants — some opening the trumpet widely, others 
keeping the corolla-lobes more erect. It begins to flower 
at Edinburgh in late August, and continues until winter 
frosts destroy its aerial shoots. Rooting as it does at every 
node propagation of it is easy. 

When in flower there is no other species with which 
0. Farreri can be confused. The Siberian 0. Laurrencei, 
Burkill, is its nearest ally, but that wants the tine flower- 
colour, its flowers do not open in the wide trumpet-form 
of Q. Farreri, and its leaves and stem are altogether more 
delicate. From G, HiiW'Ornafa, Balf. f., and G. Veifehi- 
or^im, HemsL, others of its allies, it is easily diagnosed. 
They have flowers of a royal blue and purple-blue colour, 
and the latter has shorter blunt leaves. 

Gentiana Lau^reveei, Burkill, in Gard. ‘(/liron., 8, xxxviii 
(1905), 807, fig. 119.1 
G, ornata, Bot. Mag. (1907), t. 8140. 

Perennial spreading herb with thick roots and forming 
a compact rosette from whi(di emerge many long leafy 
stolons rooting at the nodes. Stolons as much as 15 cm 
long thin about 1 mm. in diameter with cylindric usually 

1 Burkill’s description rims : — 

Gentmna Lavreii-ce'i, Burkill. — G. oniatae, Walhcli, valde affiuis foliis 
autem elongatis (libtniguitur, Planta jierennis diffuse caesmtosa. Cauleb 
plures, subdecumbentes, nec angulati, ad 10 cm. longi. Folia nitentia, 
arcuata, per paria vaginato-counata, iiifiina 5 mm. longa, suprema 20 mm. 
longa, 2 mm. lata, acutissima ; vagina 3 mm. longa. (^alycis tubus 
12 mm. loiigus, inargiue membraiiaceo integer; dentes quinque foliis 
siipremis pei similes, parnm iuaequale-^, 14- 18 mm. longi. Corollae tubus 
40 mm. longup, infra albidus et atro-coeruleo-HtnatuB, faucibus coeru- 
lescens ; lobi deltoideo-ovati, acuti, laete coerulei, 5 iniii. longi, 4 mm. 
lati ; plicaruni lobi late deltoidei, 2 mm. lougi, 4 mm lati, margine 
subintegfi. Filamenta 30-32 mm. longa, ad corollam infra medium 
annexa, violacea. Ovarium 12 mm. loiigum ; stipes basi mellifluus fere 
20 mm. longus ; stylus 1 mm. longus ; stigmata 8 mm, longa. 

A handsome Gentian, brought into cultivation by Herr Max Leichtlin 
of Baden-Baden. The specimens from which the description is drawn 
flowered in the garden of Sir Trevor Lawrence at Burford, Dorking, to 
whom we are inaebted for the specimens here illustrated. The original 
seeds were collected by M. Jules Bocherel on a journey into Mongolia 
from Lake Baikal. Gentiana ornata, its nearest ally, is a native or the 
Eastern Himalaya and South-West China. Gentiana temifolia, Franchet, 
is another ally which comes from Yunnan ; Gentiana ielraphylla^ 
Kusnezow, and G, hexaphylla Maxiraowicz, are allies growing in 



1917-18.] BOTANICAL SOCIETY OF EDINBURGH 


251 


reddening long internodes as much as 2 cm. long in upper 
part, prostrate at base branching above, each branch 
ascending and ending in a single flower or some branches 
arrested and forming nodal rosettes whence new stolons 
arise. Leaves of the upper region of stolons lincar-flliforra 
running out to a long point, as much as 2*5 cm. long hardly 
1*5 mm. broad hardly recurving not constricted at base, 
epetiolate, passing at once into a vagina connate with that 
of opposite leaf into a sheath about 8 mni. long. Flower 
solitary terminal ; pedicel as much as 1'2 cm. long barely 
2 mm. in diameter red. Calyx about cm. long; tube 
funnel-shaped not split, about 1*3 cm. long 3*5 mm broad 
angular, shining outside very red at th(‘ base, above .some- 
what blistered, dark -green, inside pale-green slightly rugu- 
lose, intracalycine membrane truncate ; lobes subequal 
distant linear-til i form to a long point, over 2 cdj. long 
about 1*5 mm. broad, not contracted at base, somewhat 
involute dark-green erect spreading not markedly recurved. 
Corolla obconoid-tubular about 5*5 cm. long spreading to 
about 2 cm. . tube within the calyx pale-green about 3 mm. 
in diameter, above that with 5 antipetalino bands greenish- 
white not spotted but with a central narrow faint ])urple 
line and two lateral broader purple boundary ridges, inter- 
petaline areas white tinted pale sky-blue, inside unspotted 
white rugulose on antipetaline areas, tln*oat striped pale 
blue and white, lobes 5 broadly ovate or trigonous obtuse 
and slightly apioulate pale sky-blue about 6 cm. long and 
broad half patent ; folds paler than lobes, about 3 mm. long 
and 7 mm. wide, broadly triangular erose with a longer often 
aristate tooth about the middle. Staminal filaments free 
tlirough 1*2 cm. tinted pale blue, insertt*d about 21 cm. 
above base of corolla, narrowly winged ; anthers sagittate 
4 mm. long. Ovaiy about 1*4 cm. long; stipe 2*5 cm. long; 
style 6 mm. long its stigmatiferous branches about 1*5 mm. 

Siberia. About Lake Baikal. Bocliercl. 

This species was described and figured by Burkill from 

SzecLuan. The whole group conbist*? of ]»lants with showy ilowers, but 
<T. ornata is the only one which has been in cultivation prior to the 
introduction of G, Lawrened, 

The flowers of G. Lawrened are 1| inch long, upright, and blue above, 
the lower part of the tube being pale, witli dark blue lines. They 
stand solitary on the ends of ascending narrow-leaved branches. 
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plants which flowered with Sir Trevor Lawrence in 1905. 
The plant came from Max Leichtlin, who raised it from 
seed collected by M. Jules Bocherel about Lake Baikal, as 
Burkill informs us. A plant from the same source was 
received at the same date at, and its progeny still flourishes 
in, the Royal Botanic Garden, Edinburgh. The history of 
the plant figured in the Botanical Magazine (1907),^ t. 
8140, under the name G. ormda. Wall., is that of Sir Trevor 
Lawrence’s and of the Edinburgh plant, and the figure is 
that of G. Latvrencet, It is not O. ornata, Wall. J do not 
understand the reference under the figure to Walton’s 
specimens. These were described by Burkill under the 
name of G, species with a dimidiate-spalha- 

ceous calyx altogether difierent from the type of G. 
m^nata. 

G. Lawrence} is a pretty species, most like (L Farreri 
of those I speak of here. It is, however, a more slender 
plant, with thinner stolons and much narrower leaves — they 
are almost thread-like at times — and they do not recurve 
in the manner of those of (L Farreri. It is very sensitive 
to atmospheric states, and is tlierefore at a disadvantage 
with G. Farreri. The flowers arc only open in brightest 
sunshine and in a warm dry atmosphere. The flower has 
always a purple-red thin stalk, about a centimetei* or mo!*e 
in length and little over a millimeter in diameter, and it 
gives the impression of b(‘ing scarcely sti’ong enougli to 
support erect the large flow(‘r. The calyx-tube is shorter 
than in G. F<irreri, as are also the thin almost filiform lobes 
which remain erect and do not recurve. The expanded 
mouth of the corolla- tube is only about 2 centimeters across 
— in 0. Farreri it is 8 cm. — and the lobes and folds do not 
reflex to the extent they do in G. Farreri, so that the moutli 
has not the broad trumpet-form of that species. The throat 
is not pure white as there but lined with blue, and the blunt 
lobes with the folds, which are somewhat erose, are of a 
paler sky-blue tint. If it would only open its- flowers, 
which are profusely produced, — as freely as in G. Farreri 
— it would more closely rival that species for favour. 
G. Lawrencei is like G. Farreri a long flowerer — opening 

^ See also (Jaid. Oliroii., 3, xl (1906), 182. 

2 Burkill in Journ. Proc. Asiat. Soc. Hung , u.s. ii (1906), 310. 
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at Edinburgh in late July and continuing during the 
autumn — and it is as easily propagated. 

Gentiana shio-oriiata, Balf. 

G, omala, Forrest (not of Wallich), in JSotes Roy. 

Bot. Gard. Edin., iv (1007), 71. 

G. ornata, Hort. (not of Wallich). 

Perennial herb with thick roots producing many spreading 
rooting stolons from a primary central rosette, and forming 
new axillary rosettes at the rooting nodes. Stolons 18 cm. 
or more long, prostrate at the base asemiding towards the 
apex composed of short terete more or less papillate reddish 
internodes. Leaves epetiolate thick somewhat fleshy 
opposite connate each pair forming a short vaginal sheath 
al)Out 2*5 mm. long ; lamina in the primary rosette lineal- 
lanceolate from the liase as much as 1*5 cm. long 8 mm. or 
more broad not narrowed at the base, margin in the }'oung 
leaves whitely cartilaginous subsequently scaberulous and 
at tlie base minutely ciliolate, whitely papillate on both 
surfa(H\s, concave dark-green glossy above, paler beneath, 
midrib slightly elevated at liottom of longitudinal groove; 
lamina of lower leaves of stolon small often 5 mm. long 
1 mm. broad lanceolate or linear-lanceolate longly acute, 
of upper leaves as much as 8 5 cm. long 5 mm. broad some- 
what cucullate strict not recurving minutely ciliolate at 
base. Flower solitary terminal ; pedicels about 5 mm. long. 
Calyx about 8 5 cm. long much shorter than corolla, 5-lobed , 

^ (hntuina sinn-ornatcty Balf. f. -Herba perenni^ diffusa stoloiiifera 
Sto]t)iioH i’a<licaiites rainot*i ad 18 cm. loiigi vel ultra a rosula central i 
naleiite.s. Folia stoloiium epctiolata opposita vaginato-ronuata liiiean- 
lanoeolata vel a basi lauceolata longe acuta ad 3‘.^» cm. longa 5 mm. lata 
suiflum concava. Flos solitarius terminalis ; pedicellns brevis vi.v 5 mm. 
longus. Cal\cis tubu.s infundibulans baud dniiidiatiib circ. 1 cm. 
longus ; lubi circ. 2 cm. loiigi liuean-acumiiiati erectibasi hand auguslati. 
C/Orolla obcoiioideo-tubulosa ad 6 cm. longa vittata vittis davido-albidis 
purpureo-sulfusis et liueato-tinctis, intuH omaculatis, fauce coerulea ; 
lobis late ovatis acutis circ. 8 miu. longis intense coeruleis uitentibus ; 
phcis circ. 3 mm. longis 8 min. latis subcrenulatis vel dentatis. Fila- 
menta staminuiii in parte libera circ. 1 cm. longa align alat.i cocrnlea ; 
antherae sagittatae. Ovarium circ. 1*4 cm. longum ; stqies circ. 2 2 cm. 
longus ; stylus ad 7 mm. longus raniis stigniatifens circ. (J mm. longis 
recurvis. 

Species Sectionis Frigidae a G, Farrei'i, Balf. f. et G. Lawrencei, Burkill 
foliis lineari-lanceolatis vel lanceolatis sursum concavis, florum colore 
intense coeruleo facile recognoscenda ; a G, Veitchiorum, Heinsl. habitu 
diffuse foliieque sursum concavis recedons. 

N.W. Yunnan. 
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tube funnel-shaped not split somewhat coriaceous about 
1 cm. long or more 4 uim. in diameter reddened at the 
base outside ; intracalycine membrane greenish- white trun- 
cate plane glossy; lobes subequal scarcely distant linear- 
acuminate hardly 2 cm. long 2 imn. broad flat not recurved 
not contracted at base green sometimes purpling at the 
tip. Corolla obconoid-tubular as much as 6 cm. long, 
spreading to about 3 cm.; tube within the calyx narrow 
yellowish-white, expanding upwards beyond calyx and 
showing on outside 5 broad bands (yellowish -white and 
sufTused irregularly with purple) on the median of the 
petals (antipetaline), each band traversed by a central 
purple-blue line and having on each iiiargin a dark-purple 
longitudinal ridge, inside transversely rugose without 
citron-yellow autipetaline spots, the interpetaline areas 
6t a deep blue colour, glossy, throat blue; lobes broadly 
ovate acute apiculate about S mm. long and broad, half- 
spreading, outside traversed by the anti petal ine bands, 
inside royal-blue-coloured glossy ; folds slightly paler more 
or less oblique broadly triangular obtuse entire or some- 
wdjfit creiiulate or toothed about 3 mm. long 8 min. broad. 
Fr(‘e part of filaments of stamens about 1 cm. long tinted 
blue narrowly winged; stamens inserted about 2*5 cm. 
above base of corolla; anthers about 2*5 mm. long sagittate. 
Ovary about 1*4 cm. long; stipe about 2*2 cm. long; style 
as much as 7 mm. long its stigmatiferous branches about 
0 mm long recurving, 

E.N.W. Yunnan :—Summit of Mi Chang pass between 
River Yangtze and Ohungtieii plateau. Alt. 14,000-15,000 
ft. Flowers deep blue. 0, Forrest. No. 408. Sept. 1904. 

E.N.W. Yunnan: — Lichiang Kange. Eastern flank. 
Open mountain meadow's. Alt. 11,000-12,000 ft. Lat. 
27“ 30' N. Plant of 5-8 ins. Flowers bright blue, plicae 
green. O. Forrest. No. 6728. KSept. 1910. 

E.N.W. Yunnan : — Summit of the Sungkw^ei pass. 
Stony open pasture. Alt. 12,000 ft. Lat. 26° 12' N. 
Plant of 2-4 ins. Flowers deep clear blue, plicae yellowish- 
blue, striped and spotted. O. Forrest. No. 7374. Nov. 1910. 

W.N.W. Yunnan : — Mekong-Salween divide. Alt. 12,000 
ft. Lat. 28" 10' N. Moist pasture. G. Forrest. No. 
13,549. Oct. 1914. 
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The differentiation of closely allied species of Gentian 
from dried specimens is a task of some difficulty, and 
following the lead of Francliet,^ who had described two 
(Gentians collected by Soulie at and about Tungnglo in 
W. Szechwan as varieties of the Himalayan G, oriiata, Wall, 
under tlie names obtusifolia and acuiifoLia, Forrest’s 
dried earlier Yunnan specimens (under No. 408) of this 
plant were referred to G. ornaUi. Cultivation of plants 
(raised from seeds of later specimens under No. 0728) 
which flowered witli Mr. Hulley at Ness and also at Edin- 
burgh in 1012 showed that Forrest’s plant was not the 
true G. onmtd, and we named our plant a Chinese form 
of G. orihafa. Under this designation Forrest’s plant has 
passed out of the Ro^^al Botanic Garden, Edinburgh, 
dropping sometimes in its spread the (qualification “ Chinese 
form,” and apq)earing as G. ornafa. Under the name 
(h ornata it received an Awn^rd of Merit at the Royal 
Horticultural Society when exhibited on October 12, 1915, 
by Mr, Amos Perry, wlio had obtained the plant from Edin- 
burgli. [t is not tlii^ Wallichian si)ecies, which is not now 
in (‘ultivation, and ])erhaps never has been. I have not 
th(‘ material by whieli to form an opinion upon whether 
Forrest’s plant is tlu‘ same as Soulie’s Szechwan plants. 

‘ Frandiet in liull, Soc. Hot. Fr., xlui (18%*), 493, where he says — 

Uodtana ornaUiy Wall., (Ut. 4386 ; C\ B. Clarke, in Hook., FI. of Brit. 
Ind., IV, 116 ; Bot. Mag., t. 6.514 (forma micrantha). 

Species in Se tcliuen Occident ah variabilis. 

a Obtmifoha. -Folia infermra et media ohlonga, «U])eriora lanceolato- 
linearia, oninia olilu.sa ; Hores 4-5 cent longi, caerulei cum vittis fiiscis; 
jdicae ovatae, obtiisae 

Lcs prairies liuinides, les pelouses fraiclies ii Tungolo, Tizou, etc. 
(R. P. Soiilic). Ell thibetain : Aon ineto (lleur du frere aine)* 

0 Aciitifolia. - Folia media et sujieriora linearia, acuta vel acuminata ; 
fiores 6~8 cent, longi, anguste tubulosi, lobi<^ inargiiie intense violaceo- 
caeruleis, tubo cum vittis longitudmalibus atroMolaceis. Flores 
Oentiaiiae stnalae Maxim. 

Depuis Tongolo jusqu’au village de Tc la to, dans les bois et les 
heux secs. 

Je ii’ai ]>as vu de la Chine la vavit^tc meiantiut^ Clarke, t'l petitos fleurs 
et ^ feuilles courtes, recurvees. 

Le vegi^‘tatiou du (/. oniata esl la mciue que celle du G, iernifoha^ 
Frauch. ; le«^ stolons ej)iges on hy]K>g(»s .''’enracinent a leur sommet d’oii 
precede uu bourgeon feuille (pii continuera la plante. Autoiir de ce 
bourgeon se dcveloppentdeiix ou plusieiirs rameaux ascendants portant 
chacun une fleur. Dans toutes les formes de la plante la capsule est 
toujoiirs tr^s longuement stipitee, lanceolee, bri^vement attenui^e en 
style court. 
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The latter are certainly not G. ornaUi, Wall. I shall at 
the end of this communication deal with the question of 
the identity of G. ornata. Wall., and will add therefore 
nothing more here on the subject. 

Until G, Farreri came, I gave the palm to G. sino-ornata 
amongst late-flowering Gentians. Nor do I admit that 
G, Farreri surpasses it at all points. The one is a pale 
the other a dark flowered species, and both should have a 
place in every garden. 

G, sino-ornatd is a late flowerer. Tlie first flowers open 
usually at Edinburgh in the last days of September, and 
flowering continues until winter rigours send the plant 
to rest. It appears to be the most free' in growth of the 
four species referred to here. A small plant from a cutting 
will increase to a patch a foot or more in diameter within 
a year. There is no mistaking it for any other species. 
Its half lanceolate pointed leaves, not narrowed at the 
base, which may bo 5 millim(‘ters broad, are stiff and 
spreading on the stolons and do not recurve as in G, Furrrri 
and (x. L(i irreiuri , and though they may approach the 
length of the leaves in those species, th(‘y look much shorter 
owing to their greater breadth The pedicel above the 
uppermost leaves hardly exists, so that the flower looks 
as if it were sessile on the end of th(‘ stolon and not stalked 
as in G. Farreri and G, Laivrnirei, Then the calyx is much 
shorter than tin* corolla, its inner lining has a whitish 
vesicular ap})earance, and the calyx-lobes are erect — each 
of them is flat ta2)ering from a non-contracted base about 
3 millimeters broad to a sharp point. The corolla has a 
limb about 3 centimeters across when expanded, the tlii oat 
is blotched inside and not bright white. The apiculate 
lobes do not reflex to the ext<mt of tliose of G. Farreri, and 
the folds remain somewhat erect — the whole effect is that 
of a narrower and more funnel-like not trumpet-shaped 
mouth. The general colour of the corolla-limb is a rich 
royal-blue, in marked contrast to the satiny methyl-blue 
in G. Farreri and G. Lairreitcei, The flowers show all 
the sensitiveness to light and moisture of most Gentians, 
only expanding fully under bright sunshine and in a 
dry atmosphere. 

G. Veitchiorum is an altogether different plant in its 
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compact habit with blunter leaves. Its flowers are of a 
dark blue as in G. sino-ornata, but of a deeper blacker tint. 

Oentiana VeUckioriini, Hemsl,^ in Gard. C^hron., 3; xlvi 
(190f)), 178, fig. 74. 

G. ornata, Hort. (not of Wallich). 

G. ornala, var. obtiisifollay Franeb. in Jhill. Soc. Bot. 

France, xliii (1896), 498 (ace. to Hemsley). 

G (inmiUy var. Veitchii, W. Irving in Gard. Chron., 8, 
Iviii (1915), 288, fig. 100. 

Perennial herb witli tliiek roots and forming a centra) 
rosette from which spread many leafy stolons. Stolons 

' llemsley’s deacri])lioii run*^.- 

Gentiana l^eitclnorum, Henisl. — Nova specien ex attiuitate G. ornatae^ 
Wall, a qua dilfert foliis latiorihus ohtusiR, calycis lohis sul^foliaceis vix 
acutis, corollae aniplioris lobia lalis obUiftinsculia et ))hcis inter lobos 
latis deiiticulatis. G. ornata^ var. ohtiisa^ Francli. :—Smae occidentalis 
mcola, legjt. F]. H. WiIboii. 

At least three different Niiecies i»f Gentiaiia have lieeii, and perhaps 
aro still, in cultivation under the name ornata, originally given by 
Wallich to a Himalayan sjiecies, which reaches almost to the upper limits 
of phanerogamic vegetation in tliat region. About the )ear 1880 a 
Gentian was cultivated in the Edinlmrgh Botanic Garden bearing this 
name, and was figured in the Botanical Magazine, })1. 6514, as such; but, 
as was pointed out by W. I. (Walter Irving) in the Gardeiieis’ Chronicle, 
1906, xl, p. 18si, the plant represented is not the true (L oruata of 
Wallich. Wliat it really is, is uncertain, and the history of its intro- 
duction into cultivation is ajipareiitly not on record. In 1883, the 
Gardeners’ Chronicle published (ii, p. 396, lig. 60) an excellent illustra- 
tion, re])roduced in lig. 75, of the genuine G, ornatn of Wallich, from 
specimens grown in the Wisley garden of the hite Mr. Wilson. Turn- 
ing to that, I find tbat it is a slender trailing ]>lant with narrow, very 
acute leaves and very aimte corolla-lobes, with narrow folds between A 
coloured figure oi the same 8])ecies was given in the Botanical IMagazine 
for 1907, pi. 8140, Comjianng the fh)wers actually figured iii the 
Magazine with the type of Wallicirs specie^ in tlie Kew Herbarium, 1 
think there is no doubt that it was correctly identified. Mr. J. Hutchin- 
son, wlio contributed the description of that figure, suggests that the 
plant figured in the Botanical Magazine, ]•! 6514, is G, but 

I have not time to follow ujj this suggestion. 

Now comes a third Gentian, to which the name ornata has been 
attached. The species in ituestion was exhibited by Messrs. James 
Veitch & Sons at the meeting of the Royal Horticultural Society on 
August 31, and received an Award of Merit. The history of it, is as 
follows : — In August 1906 Messrs. Veitch sent a plant of it to Kew for 
name, with the information that it was raised from seed collected by 
Mr. E. H. Wibon near Tatienlu, West China, at an elevation of 12,000 
feet. It was identified with dried specimens collected by P6re Soulid in 
the same region and described by Frauchet (Bull. Soc. Bot. France, 
vol. xliii, p. 493), and named Gentima omcUa^ var. ohtudfolia. With 
all the material before me, 1 have no hesitation in accepting the identi- 
fication ; but I cannot agree in leaving it as a variety of G, oniatck 
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as much as 10 cm. long 2 mm. in diameter with cylindric 
internodes reddened more or less as much as 1*6 cm. long 
sometimes puberulous, prostrate at base ascending towards 
summit and ending in one flower or becoming arrested and 
forming a rooting rosette from which new stolons emerge. 
Leaves of upper part of stolon very shortly petiolate, 
opposite, thick somewhat fleshy, recurving about 2 cm. long 
(I mm. broad above the connate vaginae of the nodal pairs, 
vaginal sheath about 4 mm. long or less adpressed to stem 
at mouth; lamina linear-oblong narrowed to the apex 
obtuse or acutish shortly mucronulate, margin finely 
scaberulous. contracted at the base into a veiy short petiole 
with somewhat membranous margins which are some- 
what ciliate, upper surface dark-gi*een somewhat glossy, 
on both surfaces minutely whitely papillate, lower surface 
paler with a slightly raised midrib; leaves of lower part 
of stolon ovate or elliptic or oblong always obtuse. 
Solitary terminal flower with a pedicel at most about 
2 mm. long, reddened. Cfilyx about 3*3 cm. long much 
shorter than corolla, 6-lobed ; tube funnel-shaped not split 
about i*6 cm. long 4*5 mm. in diameter reddish at base out- 
side, thin, iiitracalycine membrane yellow-green truncate 
somewhat vesicular white and membranous at the sinuses; 
lobes nearly equal about I cm. long 2 min. broad linear- 
lanceolate acute and apiculate or mucronulate, in colour 
like the foliage-leaves, not recurved, at base contracted 
and there vesicular on upper surface, (/orolla obconoid- 
tubular 5-6 em. long; tube within the calyx greenish- 
wliite not tinted, expanded upwards sliowing outside 
5 broad greenish-yellow bands (suffused faintly with 
purple) on median of petals (antipetaline), each band 
with a central keeled purple line and on each margin 
a broader similar ridge, the inttu’petaline areas deep 
purple, inside smooth with some purple antipetaline s])ots, 
throat black purple ; lobes 5 broadly triangular or rather 

Considering the large number of described (liinese species of which 
I have seen no authenticated specimen*;, there is some risk of duplica- 
tion in proposing another, but that is the only course open under the 
circumstances. 

G. Feitchiorum is a larger, more rolm^t plant than G. ornata, with 
relatively broad, obtuse leaves, larger flowers, with broader corolla* lobes, 
and very broad toothed folds between them, I'he flowers are of an 
intense blue with light longitudinal bands on the outside. 
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trigonous apiculate about 7 mm. long and broad patent 
and recurving, traversed by the antii)etaliiie bands outside, 
deep royal-blue inside; folds about 2 mm. long 4-5 inin. 
broad slightly paler blue with a triangular central obtuse 
tooth and slight erosion at the sides. Stamina] filaments 
free from about 2 8 cm. above base of corolla, free portion 
about 1*2 cm. long pale violet and spotted, narrowly fringed ; 
anthers sagittate about 2*8 mm. long. Ovary about 1*4 cm. 
long; stipe about 2*7 cm. long; style as much as 6 mm. 
long its stigmatiferous branches recurved 2 mm. long. 

W. Szechwan. Wilson. 

6?. VeiichioritDi is a Hue garden plant, although not, I 
think, of the merit of G. Fai^eri and G. •sino-oniaia. It 
was introduced to cultivation, as Hemslcy informs us, by 
Messrs. Veitch, who raised it from seed collected by E. H, 
Wilson in W. yzechwan. When describing it as a species 
distinct from G. ornata, Wall., Hemsley identified it as the 
plant which Franchet described under the name (?. omaia, 
var. obtasifolia. Subsequently W. Irving gave it the name 
G, ornaia var. Veitch ii. 

Without doubt Hemsley was right in giving the plant 
specific rank and separating it from G. (/i^iaUx, Wall., whicli 
is a different plant. • But the name (?. omata somehow got 
attached to it, and it received an Award of Merit at the 
Royal Horticultural Society on August 31, 1909, when 
shown by Messrs, Veitch under the name G. ornafa, 1 
may state here definitely that this plant so laureated ^as 
not the vsame as that which under the same name received 
an Award of Merit in 1915. Two species have been 
exhibited under the name O. oniata and each has received 
an Award of Merit. Neither of them is G. ornata, Wall. 
The plant shown in 1909 is 6r. Vcifchioruvi, that in 1915 
is 0 , sino-omata, 

G, VcitchioruDi may be distinguished at a glance from 
the three late-flowering species which I have already 
mentioned — G. Farreri, (?. La un^encei, and (?. sino-ornata 
— by its habit and foliage. It is a stifter more compact 
grower, and the stolon early leaves are ovate or elliptic or 
oblong, contracted at base of lamina and blunt at the apex. 
The stolons themselves are thick with short internodes. 
The plant is, to our experience at Edinburgh, by no meauF 
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SO free a grower as the others Its flower is dark blue, 
likest that of G. sino-ornata but darker in colour. 

The following key may aid growers in distinguishing 
these Gentians in the garden : — 

A. Diffuse ])lant. Stolons slender loosely and widely 

spreading up to 18 cm. Jong. Stolon- 
leaves epetiolate narrow linear or linear- 
lanceolate tapered to a long acute point, 
not contracted at base. 

a. Flowers distinctly stalked, light blue with satiny 
sheen, throat white or pale blue and 
white 

1 . Stolon upper lcave.s dark green strongly re- 
curved over 2 cm. long about 2 mm. wide 
at base. Pedicel above last leaf-pair about 

1 cm. long dark led. Calyx-tube al)OUt 

2 cm. long, lobes twice as long linear re- 

curved not contracted at base. Corolla 
throat white, lobes somewhat apiculate 
bright satiny methyl-blue strongly recurv- 
ing. Spread of corolla over 3 cm. . Farren 

2 Stolon upjier leaves pale green erect hardly 
recurved over 2 cm. long about 1 mm. 
wide at base. Pedicel above last leaf-jiair 
over 1 cm. long red. (^alyx-tubo about 

1 cm. long or a little more, lobes twice 
as long filiform erect not recurved not 
contracted at base. Corolla throat lined 
pale blue and white, lobes obtuse pale blue 
hardly recurving Sjiread of corolla about 

2 cm. ..... Laurencei 
h. Flowers sessile or nearly so, throat dark ]mre blue. 

3. Stolon upper leaves pale green strict spread- 

ing not recurved over 2 cm. long and 
r> mm. wide at ba.se. Pedicel above last 
leaf-pair nearly absent at most 5 mm. long. 

Calyx-tube about 1 cm. long, or a little 
more, lobes not twice as Jong linear flat 
somewhat spreading not recurved not con- 
tracted at base. Corolla-lobes apiculate 
royal-blue recurving. Spread of corolla 
about 3 cm. .... sino-ornata 

B. Compact plant. Stolons stout slioit close. Stolon- 

leaves shortly petiolate linear-oblong or 
oblong obtuse or somewhat acute, con- 
tracted at base. 

c. Flowers sessile or nearly so, throat dark purple- 
blue. 

4. Stolon upper leaves dark green horizontal 

about 2 cm. lone and 6 min. wide. Pedicel 
hardly visible anove last leaf-pair. Calyx- 
tube about 1*6 cm. long more or less, lobes 
shorter than or at most equal to tube erect 
not recurved contracted at base. Corolla- 
lobes apiculate deep purple-blue . . Veitchtorum 
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In the preceding pages I have made reference frequently 
to G. oriiata, Wall., and have pointed out that three of the 
late-flowering species of which I furnish descriptions have 
been confused with it and received its name. It may be 
well, therefore, if I say something here about what G, ornata, 
Wall., really is and what it is not, and endeavour to clear 
up the confusion that attaches to the name. 

G, ornata, Wall, is a plant obtained by Wallich from 
Gossain Than in Nepal in the years 1820-21. It appears 
in his Catalogue under No. 4386. Specimens of the Gossain 
Than plant are preserved in several public herbaria, of 
which Edinburgh is one, and the Wallichian specimens 
which we have are those upon which I rely for my know- 
ledge of what (t. ornata, Wall., is. 

Wallich s plant was first fully described under the genus 
Gentiana by Grisebach ^ in 1839 and again in 1845.2 

Previously, in 1838,^ George Don had given a description 
of it as Pupamonanihe ornata. George Don does not 
7*efer to it as a garden plant, and we may assume that it 
was not in cultivation at the time of his writing. 

In 1880 a plant was figured in the Botanical Magazine, 
t. 6514, under the narmi G. ornata, Wall. This plant came 
from the Royal Botanic Garden, Edinburgli. I have found 
no record of whence Edinburgh obtained it, but I am dis- 
posed to think that it was raised from seeds distributed 
from Calcutta. It was soon recognised that this plant was 

‘ (Insebacli, Oen. et Sp (lenliaiieanini (1839), 277. The following 
18 Gnsebacli’s description : — 

(hntimia ornata, Wall. — Radix dense fasciculata, quasi nidiiru re- 
fereiis, epidermide versus apicem mcrassata patula raaicenuiue sacculi 
instar cingente. Caules idurinn 3-4-\incialert, plerupie fcrtiies, foliosi, 
dechnati 1 adscendentes. Folia 8 longa, 1 lata, siipreiiia longiora, 
cetera aequalia internodia aeqiiantia, vagina aince auipliata. Cal}cis 
tubus patulus lobos aequans ; lobi acuminati meiubraua intracalyciiia 
truncata proniinula distantes. Corolla calyce duplo major, coerulea 
longitudinaliter striata ; lobi acutiasmii, mucronati, tubo 4plo brevioree, 
plica obtusa duplo majores. Capsula obloiigodinearis, utrinque attenuata, 
corollam aequans. Semina oblonga, convexa, processibus scariosis 
asperrima, utrinque obtusa, nec alata. 

Proxima inter nostrates G. frigida, Hk., a (jua differet caulibus 
caespitosis, calyce, fobis summis inajonbus, omnibus brevioribus, 
vagina foliari ampliata, (lore solitario sessili etc. Cf, ad calcem 
generis G. Kurroo. 

Gossain Than, Himalayab. 

* In DC., Prod, ix (1845), 110. 

® George Don, Gard. Diet., iv (1838), 194. 
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not the true Q, omata} Hutchinson ^ suggests that it is 
near 0, nipponica, Maxim. 

C. B. Clarke® brought into Wallich's species the “abun- 
dant material of Sikkim specimens collected by Sir Joseph 
Hooker and others, and cites the erroneous figure of the 
Botanical Magazine, t. 6514. I liave not had opportunity 
to examine the specimens dealt with by Clarke, but 1 note 
an important phrase in his description: “Radical leaves 
0 or inconspicuous at flowering time.” Now that does not 
apply to Wallich’s Gossain Than plants. Our specimens 
show a conspicuous leafy rosette with long leaves in the 
flowering plant. On the other hand, the description does 
fit Sikkim plants (and I may add Bhutan ones), of which 
we have specimens. In them a leafy “ radical” rosette is 
apparently not formed. Of this I shall write something 
later. Here I will only say that 1 suspect some — shall I 
say much ? — of the Sikkim material is not (r. (yt'7i(ifa, Wall. 
Of the var. meianiJut which Clarke regards as a “very 
dubious plant,” I can say nothing. 

In the same year (18H8) as the (ientianaceac of Hooker's 
FI. of Brit. Ind. appeared, there was published over the 
name Q. omaiam the Gardeners' Chronicle^ a figure of 
a plant grown by Mr. Wilson at Wisley — probably from 
Calcutta seed. The plant is not 6r. ornata. Wall. The 
tuft of short ascending potential stolons in the centre of 
the far-spreading flowering stolons is not a character of 
G. ornata, but is found in another species of Gentian which 
extends from Sikkim into Bhutan. I shall describe pres- 
ently this species under the name 0. proUita, The con- 
struction to which I call attention is of biological import. 
It means that the stolons are biennial. The dried specimens 
of Wallich’s Nepal 0. ormita show annual stolons. I'' am 
disposed to interpret the figure as a representation of (?. 
prolata. It cannot be G, ornata, Wall. 

In 1896 the first Chinese plants to be identified with 
6r. ornata. Wall, were described by Franchet.^ On p: 255 

1 Later pointed out in Qard. Chron., 3, xl (1906), 182, and again 3, 
xlvi (1909), 178. 

2 Ilutchineoii in Bot. Mag. (1907), t. 8140. 

* Clarke in Hook,, FI. Brit. Ind,, iv (1883), 116. 

♦ Gard. Chron., 3, ii (1883), 396, fig. 60. 

® Franchet in Bull. Soc. Bot. France, xliii (1896), 493. 
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is quoted what Franchet says. Some specimens collected 
by Souli6 at and near Tungnglo, Franchet referred to 
O, omatay Wall, (taking that species in the sense of 
C. B. Clarke), as varieties — one 0. ornatay var. obtusifoUa^ 
the other var. acutifolia. I have pointed out elsewhere 
that Franchet, in his pioneer work on the Western Chinese 
Flora, was cautious and conservative, preferring to aggregate 
Chinese forms with Indian types rather than to segregate. 
This is an example. I have seen specimens of both the 
varieties, though T have not had opportunity to examine 
tliem critically, and in the liglit of our increased knowledge 
it is certain that neither is the typical 6r. ornata. Wall. 
Whether the}- are to be identified with any of the forms 
I have already spoken of in this paper I cannot say. 
Hernsley ^ is perliaps right in identifying the var. ohtusi- 
folia with liis G, V/’itch ioruin. 

Kusnczow^ (1904) follows C. B. Clarke, but concludes 
that G. ornafdy Wall, is a variable species The plant of 
the Bot Mag., t. 6514, may be a special variety. He cites 
the figure in the Gardeners' Chronicle for 1883 as G. ornata. 

In 1907 there appeared in the Bot. Mag., t. 8140, an 
illustration with the name G. ornatay Wall. The same 
plant is referred to in the Gard. Chron. for 1906.® I have 
already (p. 252) written of this, but will repeat here in 
order to complete my notes of G. ornata, Hutchinson, 
who writes the text to the figure, gives the story of the 
plant. It reached Kew in 1905 from Max Leichtlin. This 
is the history of the plant which flowered with Sir Trevor 
Lawrence in 1905, and is described and figured by BurkilH 
as O. LawrenceL A plant came to Edinburgh from Max 
Leichtlin in the same year, and it is G. Lawrencri. The 
Hot. Mag. figure is certainly not a representation of G. 
ornatay Wall. It represents, I believe, G. Lawrewei, 

In the same year George Forrest published ® an account 
of some Gentians he had collected in Yunnan, and accepting 
Franchet's recognition of G. ornatay Wall., as a West 
Chinese species, assigned to it the plant which is described 

' Hemsley in Gard. Chron., 3, xlvi (1909), 178, fig. 74. 

2 Kiisnezow in Acta Horti Petrop., xv (1904), 268. 

5 Gard. Chron., 3, xl (1906), 182. 

* Ibid., 3, xxxvii! (1906), 307, fig. 119. 

^ G. Forrest in Notes Roy. Bot Gard. Edin., iv (1907), 71. 

TBANS. BOT. SOC, BDIN. VOL. XXVU, 19 
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on a preceding page as O. sino-omatay and this plant, as 
I have explained, is one of those which in cultivation often 
bear the name G. orv^ifa. 

Hemsley^ in 1909, when describing Wilsons Szechwan 
plant, raised by Veitch, as G. VeUc/noruviy conoludii& tliat 
his plant is G. imuxtHy var ohivA^ifoliay Fraiich. As I have 
previously said (p. 259), Hernsloy was riglit in giving this 
plant specific rank. 

Then in 1915 Irving,- in the text attaching to a figure 
of G. Veitch ioruiny Ileiiisl., whilst agreeing with Heinsley 
that this G. Veitch iorxim is G. ornatfx, Wall., var. ohiiisifolidy 
Franch., maintains that G. oy'iuitd. Wall, does extend into 
China, that G. Veitchiortim is only a variety of Walliehs 
type, and that the same plant was laureated by the lioyal 
Horticultural Society in 1909 and in 1915. As the Fran- 
chetian varietal name ohtdsi folia is already attaclusl to 
another s])ecios, Ir\ ing rename.s G, Veitch i ora m, ciiWing it 
G. ornaldy var. VciicIVn. But G. ornata; Wall, does not 
extend into CJiina. G. Veitrhiontai is a distinct species. 
The plants which resjoive*! Awards of Merit in 1909 anfl 
in 1915 under the name G. oraata wcto not the same. The 
1909 plant was G. Veitcliioruia. The 1915 plant was G 
sino-or)t(ttn. 

From this history it will be hairned that the nann^ G. 
oriKdOy Wall, has been attaclnsl at ditiiTent times io plants 
coming from Nepal and Sikknn on tln^ West, Yunnan and 
Szechwan on tlie Fast, and Baikal and N. Mongolia on the 
North I know it for certain only in WaJIicli's Nepal 
specimens, but it possibly occurs also in Western Sikkim. 
From amongst the forms that have been included in it we 
can segregate these species* — G, L<(irrenreiy G, jyrolat a ^ G 
shio-ornatay (r. Veifchioritaiy and tlie unidentified plant of 
the Bot. Mag., t. 6514. 

The following is a description of (r. ornata, Wall., bas(Hl 
upon the plants from Gossain Than : — 

Gentiana ornata, Wall. Cat., 4386; Griseb. Gen. el Sp. 
Gentianearum (1839) ; id. in DC., Prod., ix (1845), 110. 

G. ornata, Clarke in Hook., FI. Brit. Ind., iv (1883), 
116. Nepal plant only. 

‘ Gard. Clirou., 3, xlvi (1900), 178, fig. 74. See p. 257 of this papei 

2 Ibid., 3, Iviii (1915), 288, tig. 100. 
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G, ornata, KuBnezow in Acta Horti Petrop., xv (1904), 

268. Nepal plant only. 

Pnenmonanthe ornaia, George Don, Gard. Diet., iv 
(1888), 194 

Excluded are : — 

G. ortuiia of Dot. Mag. (1880), t. 6151. 

G. ortmia of Gard. Clirori , 8, ii ( 1888), 896, lig. 60. 

(?. orvafa, var. aaitifoUn, Franch. in Bull. vSoc. Bot. 
France, xliii (1896), 494. 

G, ormtiu, var. ohluf^ifoGa, Fi-aneh. in Bull. Soc. Bot. 
France, xliii (1896), 498. 

G. ornata of Gard. Chroii., 3, xl (1906), 182, and of 
Boi. Mag. (1907), t. 8140. 

G. oD^aiii, G. Forrest in Notes Boy Bot. Gard. Edin., 
iv (1907), 71. 

(r. oriHila, ^ar. VoUvlt ii, AV. Irving in Gard. Chron., 

8, Iviii U915), 288, fig. 100. 

A perennial herb with a v^ry short rhizome crowning 
the long llo'^liy roots and producing a clos(* rosette, con- 
H])icuouH at the no\ver-])eriod, of linear so)newhat flesliy 
leaves as inucli as 2*5 cm. long and 2 mm. broad, acute at 
the a])(‘x and i^vpamling at bas(‘ into a wide vagina eonnato 
with that of tlu‘ oj>posil(‘ h^af to form a slieath. From ihe 
rosette raihatc^ many prostrate short brauehes (at most 
about 5 em. l<uig) wbicli ascend at tlie point and end in a 
solitary sessjh‘ llower. Stem of tlie shoots thin ahrmt 

1 mm. in diameter, longest internodes about the middle and 
there al)oul 0 5 cm. long, slightly tinted rt*d. Leaves at 
base of shoots with an oval lamina about 4 mm. long and 

2 mm. broad souK'wlhit lleshy, obtuse or acute, slightly 
cartilaginous and (>l)scurely scaberulous at the margin, 
at tlie has(» coiitr.ieted into a sluat parallel-sided petiolar 
portion about 1 mm. long, which expands into a vagina con- 
nate with that of the opposite leaf to form a membranous 
(when dry) slieath about 2 mm. long open at the mouth ; 
leaves at the top of the shoot with a linear- lanceolate 
lamina about 1*2 cm. long and 8 mm. broad shortly 
mucronulate, margin tliiidy cartilaginous and obscurely 
scaberulous, contracted at base into a petiolar portion 
about 1*5 mm. long, vaginal sheath of the leaf -pair about 

3 mm. long membranous and open at top. Flower sessile 
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varyin/y in size. Calyx (in larger flower) about 2*4 cm. 
long; tube funnel-shaped not cleft reddish outside about 
1*4 cm. long somewhat thin not rugose inside, intracalycine 
membrane truncate, 5-lobed; lobes about 1 cm. long and 
I mm. broad subequal narrow linear acute, margin slightly 
cartilaginous and obscurely scaberulous, not contracted at 
base, intersepaline sinus about 1*75 mm. broad. Corolla 
clavate (in larger flower) 4*3 cm. long (but sometimes only 
3 cm.) striate outside with broad bands along middle of 
petals, each band with three equidistant coloured lines (no 
trace of spots in dried specimen); tube within the calyx 
about 2 mm. in diameter, ampliate above and 5-lobed; 
lobes about 6 mm. long and 5 mm. wide at base broadly 
triangular acute and mucronulate erect or only slightly 
spreading in flower; folds broad about 7 mm. across, one- 
fifth or one-quarter the length of the lobe with a central 
more or less triangular tooth and elsewhere more or less 
erose or slightly toothed. Stamens (in larger flower) free 
from about 1 cm. above base of corolla, free portion about 
1*2 crn. long narrowly winged; anther about 3 iiirii. long. 
Gynaeceum shorter than stamens ; stipe longer than ovary ; 
ovary linear fusiform. 

Nepal. Gossain Than. 

On a previous page (p. 262) I have stated that some of 
the Sikkim material (more or less) placed in (?. ornata. 
Wall., belongs to a distinct species which I name G. prolafa, 
of which the fig. 60 in the Gard. Chron. (3, ii (1883), 396) 
is a representation. This will be found to be, I believe, a 
type not uncommon in Sikkim, and it certainly extends 
into Bhutan. I have been able to study this plant in living 
flowering specimens raised from seed obtained in Sikkim 
by Cave and in Bhutan by Cooper. Cave’s seeds came 
under the name Q. omata. The following is a description 
of this species : — 

Oentiana prolata, Balf. f.^ 

G. omata, Hort. in Gard. Chron., 3, ii (1883), 396, 

fig. 60. 

^ Gentiana prolata, Balf. f. — Herba perennis stolonifera. Stolones 
eradicantes ramosi bieunes a rhizoniate niulticipite centrali erosulato 
ad 18 cm. patentee. Folia breviter petiolata opposita vaginato-connata, 
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G. oTwita, Clarke in Hook., FI. Brit. Ind., iv (1883), 
116, in part. 

G. ornata, Kusnezow in Acta Horti Petrop., xv (1904), 
268, in part. 

A perennial herb with a copiously branched root-system, 
the main branches somewhat thick and fleshy, crowned by 
a multicipital rhizome which does not form a leaf-rosette 
but emits many erect stout leafy shoots in a central cluster 
which become prostrate towards the end of first year’s 
growth but do not root, and after elongation in their 
second year to as much as 18 cm. turn upwards and end 
each in a single sessile flower. Each branch may be simple 
or towards the end bear some (4-^5) short lateral upturned 
branches each of which ends in a solitary sessile flower. 
At time of flowering of the prostrate shoots the shoots to 
flower in following year are conspicuous. Shoots bear 
decussate leaves from base upwards ; the internodes at base 
of whole shoot and of beginning of second year’s growth 
sliorter, the longest internodos about 1 cm. long. Leaves 
more or less thick succulent connate in pairs by the vaginat* 
to form a closely adpressed scaberulous sheath round the 
stem ; lower leaves of the shoot smaller, lamina in the 
smaller lower leaves elliptic about 4 mm. long by 2 mm. 
broad or larger, in the larger upper ones lanceolate or 
oblong about 1 *4 cm. long and 5 mm. broad, apex obtuse 
with very short mucro, margin slightly cartilaginous and 
scaberulous, base slightly contracted to a broad membranous 
parallel-sided petiole about 1 mm. long in the smaller leaves, 
2 mm. in the larger, passing into the leaf-sheath, surfaces 
with stomatic punctulations. Calyx about 1*5 cm. long 
(after flowering larger) entire, tube obconoid- tubular often 
reddened outside about 1 cm. long or less somewhat thin 

infera elliptica, aupera lanceolata vel oblonga obtuaa ad 1’4 cm. loii^a 
5 mm. latii basi contracta. Flos solitarius terminalis sessilis. Calycis 
tubus infundibuliforniis baud dimidiatus circ. 1 cm. lougus ; lobi 
dimidio breviores oblongi acuti basi baud contract!. Corolla clavata 
3‘6~4 cm. longa extus viitata vittis 3-hneatis pauci-maculatis, fauce 
purpureo-suffusa ; lobis late triangularibus vel ovatis circ. 3 mm. longis 
pallide coeruleis ; plicis circ. 2 mm. latis sub-erosis et dentatis. Fila- 
menta staminum in parte libera circ. 8 mm. longa purpurea anguste 
alata ; antberae sagittatae. Ovarium vix 1 cm. Ionium ; stipes circ. 
2 cm. longus ; stylus circ. 2 mm. longus ramis stigmatiferis circ. 1 mm. 
lox^s recurvis. 

Sikkim ; Bhutan. 
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not rugose inside, intracalycine membrane truncate ; lobes 
5 subequal about 5 rnin. long or ar little longer by about 
1 *5 mm. broad oblong acute, shortly apiculate not contrsicted 
at base, intersepaline sinus under 0*5 mm. broad seldom 
more, margin scaberulous. Corolla 3*5-4 cm. long clavate ; 
tube within calyx very nari'ow about 1*5 mm. in diameter 
ampliate upwards and 5~lobed, purple striate outside on a 
yellowish ground having 5 bands one along niiddle of each 
petal, bands marked by 3 purple ecjuidistant lin(‘S and a 
few spots; lobes and folds blue erect liardly sj)reading; 
lobes broadly triangular or ovate about 3 liim. long and 
3 mm. broad at base slightly apiculate, folds about 2 mm. 
broad showing a central tooth about 0*25 mm. high and 
slight erosion at its sides. Stamens free from about IS mm. 
above base of corolla, free filament pur])le narrowly winged 
about 8 mm. long; anther 1 *5 mm. long sagittate. Gynaeeeum 
about 3 cm. long; ovary fu.sibjrm not I cm. long sti])itate; 
stipe about 2 cm. long; style about 2 mm. long stiginati- 
ferous through about half its length and thiuv recurved. 
Capsule about 1*5 cm. long oblong, but sligljtly tapered to 
the ends, far exseited from corolla on a stipe as much as 
5 cm. long. Seeds ovoid about 1 mm. long by 0*5 mm. 
broad with straw-coloured alveolar testa. 

Bhutan. Parsheng, Timpu. Alt. 14,000 ft. Cooper. 
No. *3499. 27tli October 1914. 

Sikkim. Kapup. Cave. 31st October 1910. 

(7. flowered at Edinburgli in 1917. T})e plants 
were raised from seeds taken from trooper’s Bhutan 
specimens. This was not the iirst flowering at Edinburgh. 
Tn the nineties of last century plants were raised and 
flowered from Calcutta seed wliich came with the name 
(}, ornata. 

The habit of the plant is very different from that of 
(k ornata, Wall, as that appears in the type-specimens. A 
plant of Cr. prolata in flower shows a central tuft of sc'veral 
erect branches 5 or 6 cm. long, with short more dr less 
elliptic bright green leaves springing from a common inany- 
lieaded rhizomatous axis from which descend the much- 
branched roots which are somewhat thick at their point 
of origin. The base of each of these shoots begins with 
some scale-leaves. Spreading out from these and arising 
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from the same rhizomatous axis are several decumbent 
noil-rooting stolons some 18 cm. or so long which are 
unbranched through about two-thirds of their length and 
bear a few brandies in about tlie upper third. Upon the 
unbranched portion two regions are to be recognised — a 
lower, wliich may be lialf the length of the whole, less 
or more, is clad with sinall more or less elliptic straw- 
coloured or brown withered leaves, the upper bears larger 
green fresh leaves increasing in size upwards and with- 
out interruption into the branched region where they 
are larger than elsewhere. The limit between the lower 
and up])er regions of this imbranched portion is clearly 
marked by the leafage, for at the point of junction the 
leaves are particularly small often appearing almost as 
scale-leaves; and then thei*e is the contrast between the 
withered and fresh leaves. The junction marks tlie limit 
between the growth of two successive years Each of 
tliese stolons shows two years growth. Tlie leaves of the 
first year's growth are withered, tliose of tlie second arc 
green and active and the portion of stolon bearing them 
ends itself in a solitary flow er and gives origin from the 
leaves immediately beneath this terminal flower to some 
4 or 5 or more lateral short leafy eurvingly ascending 
si loots eacli in the axil of a leaf and ending in a solitary 
flower Tlie flower terminating the stolon expands first, 
the latei*al ones expand in succession from below upwards 
and we have a typical definite racemose branching. 
Normally only one leaf of each pair in dextrorse sequence 
gi\es origin to an axillary flower-branch. Sometimes in 
vigorous stolons some of the leaves lower down upon this 
green leafy part of the stolon may form axillary buds. 
These are weak vegetative shoots which do not reach an 
advanced stage of development. 

After flowering and at the end of the vegetative season 
the whole of these branched stolons die back to the base 
— crisply desiccating not soddenly rotting — and remain 
attached to the rliizomatoiis axis around the group of green 
shoots in the middle. These green shoots have by this time 
altered their direction. They are now nearly in or are 
approaching the prostrate lie, their growth in length is 
an*ested, the ultimate leaves being very small, but I do not 
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find anything of the nature of a scale-leaf bud. It is a 
green-leaf bud. In this condition they remain during the 
winter period of rest as incipient stolons. Some of the 
basal leaves wither, but there is always a group of green 
leaves at their top. These are perennating stolons. 

The recurrence of the active vegetative period sees two 
developments in these stolons — one at their base, one at 
their apex. At their base buds in the axils of the lower- 
most scale-leaves grow out as erect green shoots and eventu- 
ally form the central tuft which is so conspicuous at the 
flowering period of the plant. At their apex growth in 
length is resumed and a longer portion is added which 
forms the green leafy flowering termination to the stolon. 

Thus the features of* the plant in flower are explained. 
The long flowering stolons are biennial. The demarcation 
of the lower and upper regions in the unbranched area of 
the stolon indicates, as I have said, the limit between a first 
year s growth and a second year’s growth. The green erect 
shoots of the tuft in the middle of the spreading stolons are 
the stolons in their first year of growth. Branching of the 
one-year-old stolons is limited to the base — to the forma- 
tion of new stolons. Branching of the two -year -old 
stolons is limited to the apex — to the formation of flower- 
shoots. The long intermediate region is unbranched. The 
bases of all the stolons go naturally to the formation of the 
short rhizomatous axis of the plant, and possibly latent buds 
may exist or new buds may form at the base of flow’^ered 
stolons, but I do not know if this is the case. But ther^ 
is not found on the central rhizomatous axis a rosette of 
conspicuous green linear and pointed leaves standing up 
above the bases of the flowering stolons. 

In contrast with this construction in 0, prolata, I find 
in Q. ornata. Wall., at flowering time a central rosette of 
many linear pointed leaves — radical leaves of many sys- 
tematic descriptions — crowning the roots which are thick 
at their origin, branching freely as they pass into the -soil. 
Spreading out from this rosette are short, non-rooting 
stolons, each ending in a solitary flower. I see no trace of 
biennial growth upon them. They suggest annual growths. 

Not having living specimens of 0, ornaia, Wall., I cannot 
write with the same certainty of its life-history as I can of 
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G, prolatay of which living plants are before me. But one 
has only to put side by side Wallich’s Gossain Than dried 
specimen of G. ornata and specimens of the Sikkim plant 
which I am calling G. prolata to recognise that the whole 
habit and growth in the two plants is quite different and 
that they are different species. 

I cannot say whether 0. prolata is to prove a free- 
growing hardy garden plant or not. It will certainly 
never rival those great acquisitions to our gardens — G. 
Farreri and G. sino-ornata. Were I limited to two blue- 
flowering autumn species these are the two I would select. 

The following is a summary of the results of my analysis 
of the nomenclature and figures of these Gentians that are 
under review : — 

G. Fairerty Half. f. Kansu species. 

In cultivation. 

(f. Laurenceij Hurkill. Siberian species. 

In cultivation. 

Is the G. Lawrencei of Gard. Chron., 3, xxxviii (1905), 307, fig. 119. 

Is the G. ornata of Gard. Ghron., 3, xl (190(j), 182. 

Is the 6r. ornata of Bot. Mag. (1907), t. 8140. 

G, ornata f Wall. Nepal species. 

Not in cultivation. Probably never has been 

Is the G. ornata of Hook., FI. Brit Ind , iv (1883), 116. Nepal 
plant. 

Is tlie G. ornata of Acta Horti Petrop., xv ( 1 90-1 ), 268. N epal plant. 

G. ornata^ var. acutifolia^ Fraucli. Szechwan form. 

Is not G. ornata, Wall. 

(x. ornata, var. ohtusxfoha, Franch. Szechwan form. 

Is not G. ornata, Wall. 

May be G. Veitchiorum, Heinsl. 

G. 'prolata, Half. f. Sikkim and Bhutan species. 

Is in cultivation and has been more than once previously in 
cultivation. 

Is the G. ornata of Gard, Chron., 3, ii (1883), 396, fig. 60. 

Is the G, ornata of Hook., FI. Brit. Ind., iv (1883), 116. Sikkim 
plant {t all). 

Is the G. orjiata of Acta Horti Petrop., xv (1904), 268. (Except 
Nepal plant.) 

G, sino-ornata, Balf. Yunnan species. 

In cultivation. 

Is the G. ornata of Notes R.B.G. Edin., iv (1907), 71. 

Is the G. ornata which received Award of Merit, Royal Horti- 
cultural Society, Oct. 12, 1915. 

G. Veitchiorum, Hemsley. Szechwan species. 

In cultivation. 

Is the G Veitchiorum of Gard. Chron., 3, xlvi (1909), 178, fig. 74. 

Is the G. ornata var. Veitchii of Gard. Chron., 3, Iviii (1916), 288, 
fig. 100. 

Is the Q, ornata which received Award of Merit, Royal Horti- 
cultural Society, Aug. 31, 1909. 
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FIGURES. 


Laurences of Gard. Cliron., 3, xxxviii 
(1905), 307, %. 119 . 

6'. i/rnata of Bot. Mag. (1880), t. 6514 

a. ornata of Gard. Chron., 3, h (1883), 39C, 
fig. 60 . 

(/. omaia of Bot Mag. (1907), t 8140 
O’, vrnata, var. Veitchn of Gaid. Chron., 3, 
Ivin (1915), 288, fig. 1(H) 

(f. Vixtcluorim of Gard. Chron., 3, xlvi 
(1909), 178, fig. 74 


G Lumencet^ Bnrkill. 
Uncertain what the figure 
ie])re8ents. 

G. prolata, Balf. f. 

G Lavremei, Bnrkill. 

G V eitrhioi Heiusl. 

G. Veitchioruni, Hein^l. 


Envoy. 

The name Oenfiana ornata should be dropped out of 
the literature of gardens. It is not in cultivation. Probably 
never lias been. The place Mdiich its attractive name seems 
to claim for it is now occupied by much finer Chinese 
species. 
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The Genus Nomocjiaris. 

By ProfeasoT* Baylev Balfour, F.R.S. 

(Read February 14, 1018.) 

( )f the many remarkable plants which recent exploration 
of \Ve8t<*rn China has brought to our knowledge, none take 
precedence over those which Franchet included in his new 
genns Nomocharis. They are liliaceous, and occupy a 
position in the family between Liliuni itself and Fritillaria. 
In that area are several plants whose relationship with 
Liliuni on the one hand and Fritillaria on the other are 
su1)jects of discussion, and if Nomocliaris adds another to 
this group of forms, it also brings information which throws 
light upon the affinities of debatable species. Franchet 
named only one species — A\ pankuithiiKf — when he de- 
s(Tibed the genus Xomocharia, and by way of introduction 
to what I am to say about the genus, 1 give hear a transla- 
tion of Franchet s description of both genus and species : — 

iYoniochifris, Francli 

‘ P(‘rianth deciduous, segments spreading dissimilar ; 
calycine segments ovate, shortly acuminate, quite entire, 

’ Franchet in .Umrn. de Rot. in (1889), 113. Franchet s words are . — 

Xf)7)wcharis, J’erianthium deciduum, .scgnientiN ])alenn)>U!> (lis^iniih- 
hiib , calyciss .segmeiita ovala, hieviter acuimnata, iiiligernina, foveola 
du.stitnlji ; petahi late ov.ita, margme denUito-linihnata, basi foveolata; 
toveola iiiagiia, tlahclhfonius, e nie<]io a hiiil)o boliiia, inultihda, lobis 
oblongis incit-i.s ; .stamina 6, liasi seginenti.s breviter coalescentibus 
illisque duplo brcviora ; filainenta iuferne circiter ad iiiedinni usque 
intlato-claviforinia, parte inflata cava .ipice rotiindata, exinde biibulata ; 
antberae ()bl()ngo-o\ atae, medio doiNotixae, e latere lungitndmaliter 
debisceiites ; dibcus tennis, arm ula rib, integer, parvus; ovarium sessile, 
ovato-oblongum, triloculare, loculis imilliovnlali.s ; stylus capsulae 
bubaeqmloiigus, apice pmlo incras-satus, stigmate obscure tiilobo ; 
<'apsula ignota. 

Bulbils siiuainosus, sipuiniis albidis oblongis, carnosis, imbricatis ; 
librae radicules crass^ae, nunc fubifonnes, villo^ae ; caulis pedahs vel 
})aulo ultra; folia laiiceobita, sjMirsa \el 3-6 verticillata ; ifores 1 vel 
3-4 axillares, speciosi, virginei snbnutantes ; sejiala ])allide rosei, saepms 
immaculati ; peUila rubescentia, iiiacidis violaceis cousperba, foveola 
nigro-purpurea 

Genus inter Liliiim et Fritillanaiii medium ; bnlbi indole, anlberis 
dorbofixis styloque Liliis vere affinis ; petalis foveolatis ad Fritillanam 
vertitur. Ab utroque genere dilfert : staminum lilamentis parte iu- 
feriore indatis, cavisque ; foveola multitida et bemilibera, quod in nullo 
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destitute of foveola; petaline segments broadly ovate» 
margin dentate-fimbriate, foveolate at base ; foveola large, 
fan-shaped, forming a free limb above the middle, much 
cleft, lobes oblong, incised; stamens 6, slightly adhering 
to the base of the perianth-segments and one-third their 
length; filaments from base to the middle inflated-club- 
shaped, inflated portion hollow, rounded at summit, beyond 
the inflated portion subulate ; anthers oblong-ovate, dorsi- 
fixed at the middle, dehiscing longitudinally at the sides ; 
disk thin, annular, entire, small ; ovary sessile, ovate-oblong, 
trilocular, loculi many-ovuled; style about equalling in 
length the ovary, apex slightly thickened, stigma obscurely 
trilobed ; capsule unknown. 

“ Bulb squamate, scales whitish oblong, fleshy, imbricate ; 
root-fibres thick, sometimes fusiform, villous ; stem a foot 
high or a little more ; leaves lanceolate, sparse or 3-G in a 
whorl ; flowers 1 or 3-4 axillary, showy, slightly nodding ; 
sepals pale rose, more often unspotted; petals rubescent, 
sprinkled with violet spots, foveola black-purple. 

“ Genus midway between Lilium and Fritillaria ; truly re- 
lated to Lilium by the nature of the bulb, dorsifixed anthers, 

genere affim observatum ; periantliii lobis exterionbiiP et interionbiis 
dissimilibus, omnibus late patentibus. 

N, pardanthina . — Yun-nan, jn pascuis inontis Koua-la-po, supra Hokiu ; 
11. 2 jiin. 1883 (Delavay, no. 257). 

Le tubercle est forme d’ecailles 6troites, chanuies, comine cclui de 
certain Lis ; dans Ics individub greles les feuilles sont ordmairemeiit 
(^parses et la ileur solitaire. Les individus robuhtes, atteignant jiisqu’i'i 
cm. CO, out pres(jue toujours les feuilles verticillees par 4-C, aauf les 
infedeures et les superieures, et ils ont jusipi’5, 4 lleurs larger de 6-8 
cent. ; ces fieurs sont tres ouvertes ; leur divisions etalees lionzontale- 
ment pr^sentent la particularity singuliere d’etre nettement dissem- 
blables. Les 3 externes ovales, euticres sur les bords, sont le ])lns 
Rouvent depourvues de macules violacees ; les 3 intyrieiires largemeut 
ovales, h bords dentys-fimbrie.'*, parsemees de taches d’un ])ourpre brim, 
offrent en outre leur base une large macule d’un poiirpre fonc(' en 
partie recouverte par une ecaille llabelliforme qui est libre danR sa 
moitie supyrieure et divisee jusqu’au milieu en 5-8 lobes ^troits, elargis 
et lobules au sonmiet. 

Les filets staminaux sont tree remarqiial>les par le renflement de leur 
portion inferieure, obovale-claviforme, creuse et parois tres minces, 
arrondie an sommet et snrmontye par une pointe subuiye qui porte 
Tantbi're insyrde par le milieu du dos. 

Cette charmante Liliacye, qii’on peut esperer voir cultiyer un jour, 
fait Vornement des n^tur^es ii sol calcaire de la montagne de Koua-la- 
^ dans le district ae Tali, on elle veg^te parmi les heroes, a la mani6re 
des Lis. 
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and the style ; inclining to Fritillaria by the foveolate 
petals. From both genera it differs by: the hollow in- 
flated lower part of staminal filaments; the much-cleft 
and half-free foveola, which is seen in no allied genus ; the 
dissimilar outer and inner lobes of the perianth, which are 
all widely spreading. 

N, pardanthinay Franch. 

“ Yunnan : — In pastures of Mt. Koua-la-po, above Hokin ; 
fl. 2 Jun. 1883 (Delavay, No 267). 

*‘The tubercle is formed of straight, fleshy scales like 
those of certain lilies j in weak individuals the leaves are 
ordinarily scattered and the flower solitary. Robust in- 
dividuals reach as much as 60 cm. in height, have the 
leaves almost always in whorls of 4-6, excepting the lower 
and upper ones, and have as many as 4 broad flowers of 
6-8 centimeters ; these flowers are very open ; their divi- 
sions stretched out horizontally present the singular feature 
oF being markedly dissimilar. The 3 outside ones are oval, 
entire, and more often without violet spots ; the 3 inside 
ones, broadly oval, toothed and fimbriate, and sprinkled with 
purple-brown spots, have at their base a large blotch of a 
deep purple colour in part covered by a fan-shaped scale 
which is free in its upper half, and divided as far as the 
middle into 5-8 lobes expanded and lobulate at the top. 

“The staminal filaments are very remarkable by the 
voluminous expansion of their lower portion, which is 
oboval-club-shaped, hollow with thin walls, rounded at 
the summit and surmounted by a subulate point which 
bears the anther inserted by the middle of its back. 

“ This charming liliaceous plant, which one may hope to 
see in cultivation one day, is an ornament of the pastures 
on the calcareous soil of Mount Koua-la-po in the district 
of Tali, where it grows amongst herbs after the fashion 
of a lily.*’ 

Franchet’s expectation has been realised. N, pardan- 
thina flowered in the Royal Botanic Garden, Edinburgh, in 
1914, in plants raised from seeds collected by George Forrest 
(No. 5816) for Bees Ltd., some of which were generously 
presented to us. The plant was exhibited on 6th June 1916 
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at the Royal Horticultural Society, where' it was awarded a 
First Class Certificate. It is a beautiful plant, and w’^ell 
worthy of cultivation for itself. If it takes in hybridisa- 
tion, it sliould originate a remarkable race of garden plants. 
The habit certainly suggests Liliuin rather than Fritillaria. 
How far that is borne out by analysis and comparative 
investigation will be set forth in wliat follows here. 

Before passing to this, I must sny something of other 
known forms of N<unooharis. 

Shortly before our plant of 101 which had rose- 
coloured flowers, opened its blooms, a plant of the genus 
Noinocharis, raised from seeds also collected by George 
Forrest, flowered at Edinburgh in one example only, pro- 
ducing a large o])en How(‘r with a wliitt^ ground spotted 
maroon all over both sepaline and petaline segments, re- 
calling, indeed, the colouring of the more s]H)tted varieties 
of Odoitfoifhmum rri^puin Tn addition, the pc'ta line seg- 
ments at base were blotched a deep purple-red. Eroin tliis 
flower we were fortunate in obtaining seeds- most fortunate, 
indeed, b(‘caUvS(‘ by on<* of ih(‘se a(‘cidi‘nts to wliich in those 
days wo are particularly liable our old plants, both of it 
and of N, parditnihiua, were destroyod. In Forrest’s dried 
collections there are specimens of this Noinocharis with 
white and spotted flowers under Nos i»845 71 (JO, and 
L],()24, the flower in 71(>0 being by far tlio tim'st. On his 
field- tickets Forrest d(‘RC)*ifjes the flowers as “ satiny white 
or “ watery white and spotted, and he also says they are 
fragrant. (Amongst Jii^ .specimens is also one under No 
;1S44, of wliich ho writes, “ variety with flowers pure white,” 
and the solitary flower bears out the description, showing 
no spots.) Without doubt a Nomoeharis, this plant setuns 
to he a diflerent species from Franchets N. jKirdanilinia, 
and the description wdiicli 1 give of it here under the name 
N. leucantlia tells the difference between them. 

N, leucantha, Balf. f.^ 

Bulb scaly narrowly ovate pointed about 3 cm. long and 
1*5 cm. in diameter. At flowering time coated outside wdth 

^ Nomoeharis leucaniha^ Balf. f. — Biilbus aiigiuste ovate- obloiignfc, 
8(pianiis caruoais acuminatis. Caulis ad 75 qm. alius. Folia ad inediiiui 
3~6-verticil]ata infra et supra per paria disposita, mfinia spaisa, lanceo- 
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mucilaginously rotting remains of 3-year-old and older 
scales ; chief scales of the bulb 6-6 2-year-old fleshy straw- 
coloured ovate tapering to a membranous erose decapitated 
summit adpressed connivent more or less surrounding 
withered base of stem of their year and enclosing flower- 
ing stem enwrapped in shorter 5-6 scales of the year which 
have fleshy bases and membranous top acute or obtuse. 
Roots somewhat fleshy. Stem as much as 75 cm. long and 
5 mm. ill diameter below first green leaves, above the bulb 
tuftedly rooting after fashion of lilies, bare of green leaves 
below over as much as 28 cm. and bearing there one or two 
sparse distant strap-shaped blunt mucronate scale-leaves. 
Green leaves in distant (often 7*5 cm.) whorls of 3-6 after 
a first solitary leaf often followed by a pair, at summit 
sometimes in pairs, lanceolate or rarely lower ones oval- 
laneeolate long-acuminate with a sharp point, as much as 
9*5 cm. long 2*4 cm. broad, conspicuously 3-nerved with 
subsidiary intei-mediate parallel nerves, olive-green above, 
beneath paler somewhat glaucous. Flowers 2-3 distant 
racemose axillar}^ to one leaf of uppermost whorls, pedicels 
stiff straight, at apex thiekened and there nodding, slightly 
shorter than axilla nt leaf, spreading nearly horizontal. 
Perianth open spreading as much as 9 cm. in diameter; 
segments “ wat(‘ry ” or satiny white all erjual in leugth and 
spotted pale purple or erimson-inarooii, petaline with deep 
purple-red 2-lo])ed basal blotch about 6 inm. long, sepaline 
segments with small im‘dian basal purple blotch and faint 
midrib eglandular, ovate as much as a little over 4 eiu, long 
about 2 cm ])ioad, shortly acuminate ending in darker 
sometimes swollen tip, acuminate apex ciliate-lringed rest 
of m.irgiii entire eciiiate , petaline nearly orbicular with 
prominent midiib as much as 3 5 cm. broad abruptly 

laU louge aruiriinata ad 9*5 cm, longa 2 4 cm. lata papyracca, feupra 
atrovindia subtiis glaiica. Floips distaiites in raceimim 2-3-1loium laxe 
di8j)osili ; pcdicelh stiicti patciites apice nulaiites. IVnaiithiim a})eite 
mteus ad 9 cm. diam. allndum iiitcus mnculiR pallide-piirinirei'? vel 
keriiiesnns et Vftio rufesceiite basali iiotatum ; sogmeiita iiiaequalia dis- 
similia, calycina eglandnloMa ad 4 cm longa 2 cm. lata brevitei acuminata, 
apico obscuie fimbnata, peUhna snborbicularia ad 3*5 cm. lata abruj>te 
acuminata, costa inediri proiniiiula, margine siipeme dentato-fimln*iata, 
basi bigUndiilosa glaiidula quaque lalno inci&o liabellifoimi cri&tata 
Stamina circ. 1 0 cm. longa ovarium Mibaequantia ; iilamenti pais intiata 
ad 9 mm, longa, apex subulatus ad 3 nun. longus ; antherae circ. 8 mm. 
longae ad 3 mm. supra basin dorsiflxae. 
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acuminate at summit and there ciliate-fringed, downwards 
through one half or more dentate-fringed, entire below, 
base with two nectar-glands one on each side of midrib, 
each covered by a fan-shaped incised or crested dark purple- 
red flap. Stamens about 1*6 cm. long; swollen base of 
filament deep purple about 9 mm. long, subulate apex 
about 3 mm, long; anther about 8 mm. long shortly 
apiculate, dorsifixed about 3 mm. from base, Gynaeceum 
about 1*7 cm. long ; ovary oblong wider towards top ; style 
clavate below the trumpet-shaped 3-lobed stigma. 

Mid. W. Yunnan : — Tali Range. Eastern flank. Grassy 
situations on the margins of pine forests. Alt. 11,000- 
12,000 ft. Lat. 25° 40' N. Plant of 18-24 ins. Flowers 
watery white, blotched and spotted pale purple, base 
of perianth deep purplish - maroon, faintly fragrant. 
G. Forrest. No. 3845. June 1906. 

Mid. W. Yunnan : — Tali Range. Eastern flank. Pasture 
on the margins of pine forests. Alt. 12,000-13,000 ft. 
Lat. 25° 40' N. Plant of 18-30 ins. Flowers satiny white 
spotted crimson-maroon. G. Forrest. No. 7160. Sept. 
1910. 

Mid. W. Yunnan: — Tali Range. Alt. 11,000 ft. Lat. 
25° 40' N. G. Forrest. No. 11,624. Aug. 1913. Dup. 
of 1906-1910. 

The chief points of difference between this species and 
iY pardanthina are : — a more robust and taller plant ; the 
much longer and broader long-acuminate leaves; the white 
flowers with all the segments spotted purple or maroon. 

This Forrestian species conforms well with the characters 
of Nomocharis as given first of all by Franchet. It is 
otherwise with a species placed in the genus by Franchet 
in 1898 with the name N, meleagrina, I have not seen 
N, meleagrinay Franch., and can only give here Franchet's 
account of it. 

Y, meleagrinay Franch. in Journ. de Bot. xii (1898), 196.^ 

“ Many feet high. Leaves linear lanceolate long- 
acuminate, upper sparse (middle and lower wanting). 

1 Franchet^s description runs : — 

Nomocharis meleagrina . — Pliiripedalis ; folia lineari-lanceolata, longe 
acuminata, superiors sparsa (inferiora et media desunt) ; flores axillares, 
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Flowers axillary long-pedicellate; pedicel 15 cm. long 
arcuate-patent equalling or exceeding the leaves. Perianth 
rose with equally and densely distributed broadish red- 
fuscous spots on all the segments, 7-9 cm. in diameter 
widely open, almost plane ; calycine segments quite entire 
ovate lanceolate acute or shortly acuminate ; petaline 
segments scarcely broader than calycine and equalling 
them in length, sparingly and subtly erose above; crest 
of the basilar nectar-gland deep red-fuscous, fan-shaped, 
variously incised. Stamens one-tifth the length of perianth. 
Style as long as ovary ; stigma globose obscurely lobed. 

N.W. Yunnan : — Mt. Sela, banks of the Mekong. R. P. 
Soulie. No. 1032." 

By description and by Fratichet's comments we can 
recognise that this N. vieleagrina is markedly different 
from iV. pardanfhina in the much larger leaves, apparently 
15 cm. long, which are not whorled in upper part of the 
stein ; long pedicels as long as the leaves ; larger flowers ; 
perianth-segments equal in length and breadth ; all the 
perianth - segments equally and densely spotted; faint 
erosion only of upper jiart of petaline segments ; stamens 
only one- fifth of length of perianth. It is clearly also not 
the same as iY. leiicaniha. 

Of its characters, that which is of importance as a 
criticism of the generic characters founded upon N. 
pardanfhina is the slight dissimilarity of the sepal ine 
and petaline segments: — they are similarly spotted, of 
e({ual length and breadth, and the petaline segments are 
scarcely erose on the margin above. 

longe jieduucuUti, peduiiciiliH 15 ceiili. longi, arcuato-patentibas, folia 
aequantibus vel superaiitibus ; penanthium (iliaiii. 7-9 cent.) late 
apertum, fere plauiim, roseiiin cum macuhs latiusculis, riibro-fiiscifi, in 
omiiil)UH foliolis aeipie ac dense diatnbutis; fohola calycina integernma 
ovato-lanceolata, acuta vel breve acuminata ; fohola corolliua calycinit' 
vix latiora, ill is aeiiuilonga, superue parce et subtiliter erosa ; cristae 
baailares intense rubro-fuscae, ilabelliformefa, varie incisae ; stamina 
periaiithio 5-plo breviora ; stylus ovarii longitudine, stigmate obscure 
lobato, globoso. » 

Hab. — La Chine occideiitale : province de Se-tchueii, sur les montagnes 
de Sela, sur les bords du Mekong (R. P. Souli6, n. 1032). 

Diiiere du N. pardanthina par ses feuilles plus grandes, (^parses, et 
surtout par son penanthe dont los divisions sont (igales et toiites couvertes 
de taches brunes, les troia interieures ^ peine eroddes sur les bords. 
Dans le N. pardanthiruif les trois divisions interieures sont presque 
arrondios, incisees-erodees dans leur moitie superieure. 

TBANS. BOT. 80C. BDIN. VOL. XXVn. 
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One other plant has been put in Nomocharis. Leveill6 
in 1913 published the name Nomocharis Mairei, Of this 
species all that L4veill6 says is : — ^ 

“Scarcely 2 ft. high. Separated from N, meUagrina 
by its ovate leaves verticillate excepting the lower which 
are opposite; white terminal flowers; clavate stigma. 
Distinguished from N, jpardanthiiia by its broad leaves 
and abruptly acuminate corolline segments. 

“ Yunnan : — Pastures of the plateau of Ta>hai, 3200 m., 
fl. white spotted black (internal divisions). E. E. Maire. 
July 1912.’* 

We have at Edinburgh specimens (No. 269, Herb. Edin.) 
obtained from Abb6 Maire in 1913 bearing the same ticket, 
and it is without doubt the plant which L6veiI16 has named. 
Ta-hai is in N.E. Yunnan, about long. 103° 10' and lat. 
2(r 55'. In addition, we have the same plant in specimens 
(No. 107, Herb. Edin.) obtained from Abb6 Maire, also in 
1913, — labelled “Pastures of the summits at P4-long-tsin. 
Alt. 3200 m., fl. white. E. E. Maire. July” — from the 
same region. I believe I know, therefore, what L6veil]^ 
had before him. 

Maire’s specimens do not flt Fran chefs description of 
Y. meleagrina. Prominent and valid differences are the 
shorter leaves, not long-acuminate ; the much shorter flower- 
pedicels, not 4 cm. long — they nre 15 cm. in N meleagrina ; 
the smaller white flowers with dissimilar sepaline and 
petaline segments; the toothed and fringed petals. 

The two characters — broader leaves and abruptly 
acuminate corolla segments — by which L^veille separates 
N. Mairei from N, pardanthina would not alone, if they 
existed, suffice as specific marks. As matter of fact, the 
petals of N, pardanthina are as abruptly acuminate as 
are those in Maire’s plant, and the difference in leaf-width 
seems to be hardly appreciable. Maires plant is not Y. 
pardanthi'na, but L6veille has not got hold of the dis- 

^ Ldveilk in Fedde Repert. xii (1913), 287 . — 

Nomocharis Mairei. — Vjx bipedal is, A Y meleagrina folia ovata, 
inferionbns oppositis exceptis, verticillata ; florea albi terminales ; 
stigma clavatum illam plantain seeernunt. A N. pardanthina foliis 
latis et foliolis corollinis abrupte aciiminatis dignoscitnr. 

Ynn-Nan : P&turages du plateau de Ta-Hai, 3200 m., 11. blanches 
moucliet^ee de noir (divisions internes), jmll. 1912 (E. E. Maire). 
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tinctive characters. The plant is much more like N, 
leucantha. Indeed, in flower it is somewhat of a miniature 
form of that species. It differs from it, however, in foliage 
and other points, and is probably the N.E. Yunnan repre- 
sentative of this Mid. West Yunnan species. The following 
is a description of the plant based upon Maire's specimens 
in the Edinburgh Herbarium : — 

Nomocharis i, L6vl. in Fedde Repert. xii (1918), 287 

(revised character). 

Stem as much as 35 cm. high with short internodes 
about 8 cm. long fairly stout about 4 mm. in diameter 
below the foliage-leaves. Foliage-leaves in whorls of 3-5 
over the stem, below one or two single at the node followed 
by a pair, coriaceous ovate-lanceolate sliortly acuminate, 
lower ones sometimes elliptic-ovate or ovate and obtuse, 
about 3*5-4 cm. long (lower ones a little shorter), 1*8 cm, 
broad (lower ones sometimes nearly 2 cm.). Flowers 
terminal solitary or in a 2-flowered raceme white with 
purple spots on petal ine segments, rufescently blotched at 
base, pedicel stout ascending or erect straight to slightly 
deflexed tip, about equal in length to leaves. Perianth 
widely open almost flat as much as 5*5 cm. across; seg- 
ments dissimilar more or less abruptly acuminate, tip 
obscurely fringed ; calycine oval about 3 cm. long 1*5 cm. 
broad unspotted but with a small dark blotch at base, 
eglandular ; petaliiie broadly ovate or rounded about 3 cm. 
long 2*5 cm. broad, margin from below middle toothed 
fringed, below entire, midrib prominent, with a bilobed 
basal gland, one lobe on each side of midrib, each lobe 
bearing a fan-shaped much incised fringed lip. Stamens 
about 1*2 cm. long; inflated lower part of filament about 
6*5 mm. long about equalling ovary, subulate portion about 
8 mm. long; anther barely 5 mm. long, dorsifixed about 
1*5 mm. above base, shortly apiculate. 

N.E. Yunnan: — Pastures of the plateau of Ta-hai. 
Alt. 3200 m. Flowers white spotted black. E. E. Maire. 
July. Herb. Edin. No. 269/1913. 

N.E. Yunnan : — Pastures of the summits at Pe-long-tsin. 
Alt. 3200 m. Flowers white. E. E. Maire. July. Herb. 
Edin. No. 107/1913. 
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This plant resembles in white flowers with dark spotting 
N, leucantha rather than N. pardanthiifia, which has rose- 
coloured flowers. It is altogether a smaller plant than 
N, lewcantha, has thicker leaves, more close-set, and with- 
out the long delicate acuminate tips we find in N, leucantha. 
The flowers, too, are much smaller. Most of the specimens 
show solitary terminal flowers, but one has a ripening ovary 
of a second flower below the terminal one. 

All these plants which have been named Nomocharis are 
without doubt rightly placed in it. Whether specific rank 
can be maintained for all of them is a question that can 
only be answered with certainty when we know more about 
them. That the N. pardanthina and N, leucantha of cul- 
tivation are different species seems to me on the evidence 
to be unquestionable. N, meleagrina reads also distinct. 
N, Mairei is the doubtful species looking to N, ]>ardanih ina 
in foliage, to N. leucantha in flower characters. It is an 
outlier from the distribution of the other species. These 
are Mid. Western and W.N.Western Yunnan plants. It 
is from N.E. Yunnan, and we know that the plants 
of this area are, as a whole, different from, if nearly 
allied to, those of Western Yunnan. At the same time 
we are prepared in dealing with tuber-forming plants to 
find areas of specific distribution much wider tlian those 
of other plants. Prolonged liypogaeous life removes the 
plant — and the deeper the more effectively — from the in- 
fluence of factors which act upon and bring about modi- 
fications in forms that have prolonged epigaeous life, 
and the greater constancy in conditions of life encourages 
greater constancy in form. The specific isolation which is 
so marked a phenomenon in the flora of the mountainous 
regions of Western China — see, for example, the genera 
Primula and Rhododendron — may quite well be less con- 
spicuous in such a genus as Nomocharis, and the geo- 
graphical distribution of N, Mairei cannot be regarded 
therefore as a point of much weight in relation to the 
question of its identity with species from farther west. 

I turn now to the question of the position of Nomocharis 
as a genus. The leading characters of diagnosis may be 
stated thus 
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(а) Squamate bulb. 

(б) Open perianth. 

(c) Dissimilar sepaline and petaline perianth-segments, 
{(i) Fringed basal foveola on petaline segments only. 

{e) Swollen lower portion of staminal filament. 

(/) Dorsifixed anthers. 

(< 7 ) 

Taken by themselves in relation to those of Lililim and 
Fritillaria these characters seem to be decisive as differential 
generic marks. But, as is well known, the limit between 
Liliuin and Fritillaria is difficult to define — if it really 
exists. On the one hand, there are the Notholirions, 
excluded from Lilium by Baker ^ and by Elwes, but in- 
cluded by Bentham and Hooker;^ on the other hand, the 
Liliorhizae, which have been shuttled also from one genus 
to the other, are now placed in Fritillaria by Bentham and 
Hooker*^ Into both we liave yet to see much more clearly 
before phyletic claims are established. A recent illustration 
of the difficulty which botanists have experienced in assort- 
ing forms is seen in the Szechwan plant which Franchet* 
first of all named Frifdlaria lopliopJnmXy suggesting at the 
same time that it might constitute under the name Lopho- 
phora a particular section of the genus. Subsec juently 
Franchet transferred the species to Lilium as Lilmm 
lophophoriini ^ Now, in the light of further discoveries, 
it may be a (juestioii whether the place of this plant is in 
one of these genera, or is in Nomocharis, or in a new genus 
intermediate to Lilium and Fritillaria After all, so far 
as nomenclature is concerned, it is a matter of convenience, 
seeing that our genera are onlj' temporary expressions of 
reaction of a phyletic line, and what we have to strive after 
is a grouping and naming which shall best give us a picture 
of phyletic relations as they appear to us. 

In order to obtain data for determining the best disposal 
of the forms brought together under Nomocharis I will 
now touch in succession upon the differential characters 
of the genus : — 

^ Baker in Jouin. Linn. Soc., xiv (1B75), 268. 

Benthrini et Hooker, Gen. Plant., iii (1883), 817. 

3 Ibid., Gen. Plant., iii (1883), 818. 

* Fianchet in Jouni. de Bot., v (1891), 163. 

Ibid , xii (1898), 221. 
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The Scaly Bulb, — The elongated bulb with more or less 
ovate-lanceolate pointed scale-leaves of Nomocharis is very 
different in form from the short somewhat globose bulb 
with rounded tuberous scale-leaves of typical Fritillaria. 
It approaches somewhat the form found in Lilium, par- 
ticularly that of L, polyphyllum as represented by Elwes.^ 
It is not confined to Nomocharis outside Lilium. In 1839 
Royle^ briefly described under the name Fritillaria oxy- 
petala a W. Hinialayan plant which, like as it is in some 
features to the Fritillsrias of previous descriptions, differs 
in certain obvious characters, and of these the bulb-form is 
one. The bulb if not quite the same as that of Nomocharis 
— ^there are many more and narrower shorter scales which 
are not so connivent at the top but more open — is yet 
cast on the same mould and is very different from what 
is found in Eufritillaria. Baker ^ recognised the difference, 
and taking the bulb to be more lilioid than fritillarioid, he 
renamed the plant Liliuin oxypefalum, *Baker. Under 
this name Elwes* figured the plant. Sir Joseph Hooker 
brings back the plant into Fritillaria and differentiates a 
new species, F, Stracheyi, Hook. f. ( W. Himalaya), with the 
same form of bulb. This same form of bulb we meet with 
also in Fritillaria lophophora, Franch.^ (N.E. Yunnan and 
W. Szechwan), F. iiaiuda, Rendle' (S.W. Tibet), Ward sp. 
No. 758 8 (S.E. Tibet), Ward sp. Nos. 741, 818 " (S.E. Ti])et). 
In what follows 1 shall use the term Oxypetala for this 
group of fritillaries from the N.W. and W. Himalaya, S.E. 
Tibet, and W. Cliina, which in their bulb-form are like 
Nomocharis — so like, indeed, as to negate the value of 
the bulb-form as a differential character of that genus. 

1 must not omit to mention a character of the stem in 
Nomocharis which may have phyletic significance. In all 
the species I have seen the stem shortly above the bulb 

' Elwes, Monogr. Lil. nSSO), t. 48. 

2 Royle, Illustr. Bot. Himal., i (1839), 388. 

® Baker in Journ. Linn. Soo., xiv (1875), 234. 

* Elwes, Monogr. Lil. (1880), t. 5. 

6 Hook, f., El. Brit. Ind., vi (1892), 352. 

® Franchet in Journ. de Bot., v (1891), 163, 

^ Rendle in Journ. of Bot., xliv 0906), 45. 

® Probably a new species of Nomocharis of the Oxypetala series 
(see p. 291). 

® Named Nomocharis Wardii on p. 297. 
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emits profusely lateral rootlets after the fashion of Lilium. 

I do not find this in the series Oxypetala. Does this mean 
that the bulb of Nomocharis lives in a shallower stratum of 
the soil than does Fritillaria ? 

The Open Perianth. — ^The open perianth of Nomocharis 
is one of its most striking features. The flower is as open 
as that of Meconopsis, and there may be even a slight 
reflexing from the base but never the recurving of Lilium. 
In no Fritillaria is there anything quite like it. At the 
same time, in the Oxypetala series we find the perianth not 
showing the typical campanulate form of Fritillaria. That 
may be a consequence of the absence of the median petaline 
foveola. The corolla is broadly funnel-shaped or concave, 
and in F. oxypetala is really open.^ The character cannot 
be regarded as one defining Nomocharis in Franchets 
sense. It appears in some other divergent forms collected 
by Forrest, Nos. 493, 10,620, and by Ward, No. 801, on 
the Burmo-Chinese frontier to fix the generic position 
which has led to my making this incursion into the field 
of Lilium and Fritillaria. 

OiHHimilariiy of t^epaUne and Petaline Segments. — In 
N. pardanihina, upon whicli Francliet founded Nomocharis, 
the contrast in form between sepals and petals is remark- 
able. The spotted petals are broad, nearly orbicular, with 
an abruptly acuminate tip, and the midrib is a relatively 
broad prominent ridge. The margin in about the upper 
half is more or less fringed, and the acuminate tip has a 
series of marginal outgrowths miniature of the fringe- 
segments of the broader part of the petal. As they lie in 
the expanded open flower they are cochlear imbricate and 
conceal the sepals save where the sepaline tips show in the 
corolline sinuses. The unspotted sepals, on tlie other hand, 
are ovate acute rather than acuminate, about the same 
length but only a little more than half as broad, and 
whilst they have the same reduced marginal outgrowths 
along their tips, want entirely the fringe of the margin 
of the broader portion. 

The same contrast appears in N. leucantha and N. Mairei. 
But in N. meleagrina the petals and sepals are said to be 
all alike spotted, ovate-lanceolate, equally long and broad, 
^ See Bot. Mag. (1853), t. 4731, aud Elwes, Monogr. Lil, (1880), t. 5. 
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and the dissimilarity is reduced to a trace of erosion of the 
margins of the pe^ls in contrast with the quite entire 
margins of the sepals. 

It would appear, then, that difference in size, shape, and 
spotting, between sepals and petals, is practically discarded 
as a generic character of Noniocharis. 

In support of this we find in the Oxypetala series 
fluctuations in respect of these characters, and whilst all 
of them have upon the pointed tips of all the perianth- 
segments the reduced marginal outgrowths mentioned 
above as appearing in Nomocharis, in one, — F. lophophora — 
6U3 Franchet himself points out, the base of the petaline 
segments is always minutely fringed. 

Fringed Basal Foveola on Petaline Segiaeats. — 1'his 
character is made much of by Franchet, and he says it 
is seen in no allied genus. It requires therefore particular 
investigation. 

The dice-box form of perianth that gives the name to 
Fritillaria is in great measure a conse(|uence of the develop- 
ment in the middle line of each perianth-segment of a 
glandular area, long or short, forming a shallow pit or a 
deeper pit (foveola) with its long axis coincident with that 
of the segments. It occurs higher up or lower down on 
the segments, always below its middle, and gives a bulge 
outwards to the segments at the point where it occurs, 
its tissue being firmer, more fleshy, and usually darker 
coloured than the adjacent matrix of the segment. The 
surface of this area is coated with short projections — the 
excreting agents. This glandular area occurs on every 
perianth-segment. In the section Rhinopetalum of Fritil- 
laria the bulge it forms is emphasised, and I take it gave 
origin to the sectional name. In the section Petilium — in 
so many features different from Eufritillaria — the form 
of the gland is nearly circular and it is basal but its 
position central on the perianth-segments. Now in Nomo- 
charis the construction is different : — 

(O/) Th^ sepaline segments have tio glandular area. That 
is restricted to the three petaline segments. 

(6) The glandular area is not in the middle line of the 
segment. 

(c) The middle line is occupied by a strong midrib pro- 
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jecting on the upper surface of the segment and separating 
distinctly a left side of its lamina from a right side of its 
lamina at the base, 

{(i) The glandular area is at the base of the segment, and 
owing to the projection of the midrib it is divided into a 
left half and a right half, or, if you will, there are two 
glandular areas, a left-side one and a right-side one, and 
these are separated by the nonglandular midrib. 

(e) Each of these dark -coloured glandular areas has 
arising from it a correspondingly dark-coloured flap as- 
cending fan-ways and deeply incised, fringe-fashion, and 
the fringe-lobes are covered with cKcreting gland-cells. 
From dried specimens — and these are all I have been able 
to use for this analysis — it is not easy to be sure of minute 
anatomical details, and I cannot say to what extent each 
flap converts its glandular area into a pocket-gland, such 
as that which we meet with in Ranunculus ; nor can I say 
whether the gland-area beneath the flap has excretory 
cells — certain is it the fringe-lobes of tin* fla]) are really 
glandular. 

It is this spreading flap — crista basilaris — which has 
attracted most attention as a differential character, so far 
as gland-structure is concerned, in Nomocharis, but, after 
all, it is only a concentration of the excreting cells which in 
Eufritillaria are distributed more or less over tht‘ whole 
area. What is previous to it is the division of the glandular 
area into lateral halves separated by a raised midrib and 
the restriction of the glandular area to the petaline segments. 

Were this construction peculiar to Nomocharis it might 
be taken as a strong generic character. But it is not so. 
In the whole series of Oxypetala (1 except for the moment 
F,Jfavida, which I have not seen) we find a basal glandular 
area on the petaline segments only, a prominent midrib 
separating the glandular area into two divisions — a right 
and a left — the glandular area crested. In the cresting 
there are just such differences, so far as I can determine in 
dried specimens, as prevent our saying that it is that of 
Nomocharis. The somewhat regular fan-like expansion of 
a fringed flap is absent, and the cresting is distributed over 
the surface, extending sometimes upwards along each side 
of the raised midrib. But these are, if anything, details of 
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only specific value in themselves. Morphologically and 
physiologically the construction is the same. Its occurrence 
in the series Oxypetala detracts from its value as differ* 
ential of Nomocharis. It is not a solitary character dis- 
tinguishing the series Oxypetala. I have pointed out that 
in bulb-form also these series agree, and the individual 
differences of their other flower characters — none of them — 
negate near natural relationship. The series is markedly 
divergent from the type of Fritillaria. It is further away 
from Lilium. It touches Nomocharis at several points. 

I have yet more to say about this character. The dual 
basal glandular area confined to the petaliue segments has 
not always the crested form seen in Nomocharis and the 
Oxypetala series : — 

In the Forrestian plant, No. 10, (>20,^ from E.N.W. Yunnan, 
the gland-construction of Nomocharis is repeated with this 
sole difference — tlie flap is not fringed. 

Another Forrestian plant, No. 498,“ from tlie Mekong- 
Salween divide, shows the petaline dual basal gland 
separated by midrib with flaps which are not fringed and 
are much smaller than in Forrest’s No. 10,620. 

In a plant collected by Kingdon Ward in S.E. Tibet, 
under No. 801,*^ there is the ])etaline dual basal glandular 
area separated by midrib, but each of the areas is most 
minute with mere trace of flap and without fringe. 

Here, then, we have tliree plants from W. China which 
have the petaline dual gland-character of Nomocliaris and 
the Oxypetala series but without the cresting. Tliey are 
not yet described. They have scaly bulbs, perianth -seg- 
ments more or less equal, more or less spreading, stamens, 
as we shall see immediately, with slightly inflated filaments. 
What is their position ? 

Androecium . — Of all the characters of his genus Nomo- 
charis given by Franchet that of the stamens is the most 
individual. The filament, which is about 1 2 mm. long, shows 
in each of the six stamens two distinct areas. A lower, 
some 10 mm. or so long, which is swollen into a club-shape, 
or one might compare it with that of a jargonelle pear. It 

^ Named Nomocharis ForresHi on p. 293. 

Named Nomocharis saluenensis on p. 294.^ 

3 Named Nomocharis tricolor on p. 296. 
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is as much as 2 mm. in diameter. From the centre of its 
convex summit there arises abruptly, like an elongated 
apiculus, a thin needle-like upper portion some 2 mm. long, 
which is attached by its sharp point to the connective of 
the anther slightly below the middle. The anther is dis- 
tinctly dorsifixed. This upper portion of the filament is 
pale-yellow coloured, in contrast with the dark-coloured, 
brown or purple lower swollen portion. This lower portion 
gives the impression of being a hollow sac. It is not really 
a sac. Through the centre of it runs the vascular bundle, 
and it is surrounded by a cellular tissue with large inter- 
cellular spaces enclosed by some peripheral layers of more 
compact cells. The large anther, some 7 mm. long swing- 
ing on the top of the needle-like upper filament, perched 
on top of the fat lower filament, is most distinctive. It 
is a strong character in support of Nornocharis as a genus, 
for it is known nowhere else within this group of forms. 

Nevertheless, we are not without approaching forms. 
They arc to be found in the Forrestian plant No, 10,620 
and the Wardian plant No. 801 previously mentioned. In 
them the staminal filaments are swollen in a longer, lower, 
dark-coloured portion, needle-like in an upper pale-coloured 
portion, to wliich the anther is dorsifixed. But the inllation 
of the lo^^ er portion is not nearly so great as in Nornocharis 
— to not (|uite 1 mm. — and then this lower part does not 
end in a convex broad top in the centre of which stands 
the needle-like extension, but narrows into the subulate tip. 
llie areas from which these plants have come to us are not 
yet fully explored botanically, and these forms suggest that 
other species more closely linking with Nornocharis in this 
staminal character may yet be discovered. 

The dorsifixed anther of Nornocharis seems to be a liliod 
character of little value for separating it from Fritillaria. 
True basifixed anthers 1 know of in Frltillciria (Petilium) 
imperialism but in all the forms of Fritillaria I have cited 
here the anthers are attached by the back of the connective 
a short distance at least above their base and always to a 
finely pointed tip of the filament. It is not merely a case 
of intrusion of the filament between the prolonged bases of 
the antherine lobes. Whether in nature the anthers are 
really versatile, dried specimens do not suffice to determine. 
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Certainly in the cases of which I am speaking the anthers 
swing readily on the tips of the filaments after soaking in 
water, and the somewhat open corolla may allow of this 
in nature. 

Style, — There is nothing distinctive in the style of 
Nomocharis. As in the series of Oxypetala and in those 
undescribed plants from West China of which I have spoken, 
it is clavate, usually about the same length longer or 
shorter than the ovary, and the apex is trumpet-shaped 
with tlie stigmatic margin more or less eS-lobed. The style 
of all of them is very different from the trifid stylo of 
so many of the species placed in Fritillaria. 

It is clear, in the light of our increased knowledge, that 
the position of Nomocharis is not so isolated as the 
characters given by Franchet, drawn from the material at 
his disposal, indicate. The only character which is ])oouliar 
to all the species of Nomocharis hitherto described is that 
of the rounded summit to the swollen lower part of the 
staminal filament whence an apiculate subulate continua- 
tion proceeds. All the other characters appear, or grade 
into those found, in other plants described or undescribed, as 
I have endeavoured to show. The (juestioii we have to ask 
and to answer is— Can Nomocharis be maintained as a 
distinct genus? In my opinion it should be maintained 
but with an extended horizon, and I shall best make clear 
the grounds of this opinion if 1 bring together liere, in what 
appears to me to be their natural systematic grouping, 
the various species, to which I have referred in preceding 
pages, showing relationship to Nomocharis. The species 
that come into consideration are: — FritUlnria Jiarida^ 
lopkophora, oxypetala, Stracheyi\ undescribed, Ward sp. 
No. 758, Ward sp. Nos. 741, 81 Nomoc/tai'in Leucantha^ 
Mairei, ineleagriiia, pa,rdanihma\ undescribed, Forrest 
sp. No. 498, Forrest sp. No. 10,()20, Ward sp. No. 801. 

They all agree in these characters : — 

Scaly bulb with elongated ovate -lanceolate or lanceolate 
fleshy scale-leaves. Perianth-segments always obscurely 
fringed at the tip. Petaline segments only possessing basal 
gland divided into two by prominent midrib. Anthers 
dorsifixed. Style clavate short about equal to ovary, 
trumpet-shaped at end with three-lobed stigma. 
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They fall into three series, to which I have given names : — 

1. Oxypetala. — Bulb small with many narrow not connivent scale- 
leaves. Stem one- flowered not rooting above bulb. Foliage- 
leaves linear sparse. Perianth funnel-shaped or concave. 
Perianth-segments equal or slightly unecpial, rarely petals fringed 
at base. Petaline glands crested all over. Staminal filaments 
not inflated. 

Here belong : — FriitllaHa Jiamda, loyhophora^ oxypetala, 
Straclieyi; undescribed, Ward sp. No. 758, Ward sp. Nos. 741, 813. 

2 Eimomorkaris. — Bulb larger with few ovate lanceolate fleshy 

scale-leaves. Stem lacemostdy flowered rooting above bulb. 
Foliage-leaves oval-lanceolate or lanceolate, whorl ed, sparse 
below and sometimes above. Perianth open, often flat. Perianth- 
segments usually dissimilar, petals broadest, usually dentate- 
fringed above middle or eiose. Petaline glands with fan- 
shaped, fringed lap. Staminal filaments ])ynform, much inflated, 
convex at top with much shorter subulate tip spiingnig fiom 
centre. 

Here belong: — Nomocharis leucantha, Mairei, lueleagnna, 
pardantfmia, 

3 Ecnstata.—B\i\h larger with many fleshy lanceolate scale-leaves. 

Stem ractuuosely floweied or with 1 terininal flower, rooting 
above bulb. Foliage leaves lanceolate sjiarse or in jiairs. 
Perianth more or less open. Perianth-segments subequal entire 
below tip. PeUline glands with a flap not fringed. Staminal 
filaments .slightly inflated, tapering into much shorter subulate 
tip. 

Here belong : — Undescnbed, Forrest sp. No. 493, Forrest sp. 
No. 10,620, Ward ap. No. 801. 

The wholfe of them approach Lilium in their bulb 
They diverge in the petaline glanda. If anyone be bold 
enough to combine in one genus Lilium and Fritillaria, 
then all these forms would also go into the new combina- 
tion. But I do not see what advantage would be gained 
by such an aggregation, either as giving a phyletic picture 
or as a statement of observed facts. 

From Fritillaria — to which in outward appearance the 
first series in particular sliows great resemblance — they 
diverge in the bulb form, the more or less open perianth, 
and the petaline glands. 

To refer all these forms to Fritillaria — an obvious sug- 
gestion — notwithstanding the difference, would be to 
ignore, I think, evident phyletic developments which have 
gone quite as far in a divergent direction from Fritillaria 
as to warrant segregation of the forms presenting them in 
a named genus. If we were to include them in Fritillaria 
they would claim the position of a subgenus. Certainly, 
as generic characters go in Liliaceae, the characters which 
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I have given above as the possession of all these plants 
seem to me to be adequate for the diagnosis of one, and 
what I am tempted to do is to use these characters as 
the differentiating ones of Nomocharis, taking the three 
series arranged above as sections of it, naming them, 
1, Oxypetala; 2, Eunomocharis ; 3, Ecristata. By this 
procedure we should emphasise the fact that we have a 
phyletic series that diverged from a common ancestry 
along with Fritillaria proper, and with that remarkable 
arrested branch which is conveniently placed because of 
lack of further evolution of its form in Fritillaria as 
F, imperialis. I have no difficulty about combining in 
one genus the forms of series 2 and 3 and about keeping 
it distinct from Fritillaria. I am more hesitant about the 
right treatment of series 1, for its members undoubtedly 
in habit — slender plants with stem not rooting above bulb, 
leaves long linear solitary at nodes, solitary terminal more 
or less drooping flower — recall strongly Fiitillaria. But it 
would not be so natural an arrangement, it seems to me, 
to place series 1 in Fritillaria and to treat the other two 
series as Nomocharis. And so I decide to yield to tempta- 
tion and to state the view that the best expression of our 
present knowledge of these forms of which I have been 
speaking is to widen the limits of Nomocharis to the 
extent of including them all within it, arranging them in 
the series with the names already given and distinguished 
by the characters mentioned. 

The decision enables me to name the several species to 
which in previous pages I have referred under collector’s 
numbers, and it requires me also to give a revised definition 
of the genus Nomocharis as follows: — 

Nomocharis. (Revised Character.) 

Perianth deciduous, more or less open; segments sub- 
equal or dissimilar, lanceolate or oval or almost orbicular 
more or less acuminate, obscurely fimbriate at apex else- 
where entire or variously fringed, more or less spreading ; 
calycine eglandular; petaline with a double basal 
glandular area half on each side of midrib crested or 
fringed or not. Stamens 6 slightly adhering to base of 
perianth-segments or free ; filaments flattened, thread-like 
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or swollen below and gradually or suddenly ending in a 
needle-like tip ; anthers oblong dorsifixed, dehiscing 
longitudinally at the sides. Ovary sessile 3-locular, 
3-angular, angles rounded ; style clavate short about 
equalling ovary, trumpet-shaped at apex with 3-lobed 
marginal stigma. Bulb squamate, scales fleshy elongated, 
ovate-lanceolate acute or acuminate. Stem simple, leafy. 
Leaves alternate or whorled or both. Flowers showy, 
stalked, nodding, solitary terminal or distant — as many as 
6 — on long leafy racemes. 

A genus of some thirteen species from the Himalayas 
and W. China. 

Three sections of the genus may be recognised : — 

1. Oxypetala. — Including N. Wardi% Ward sj). No. 758, and the 

species described under Fritillaria as F. JUtvida^ F. lophophora^ 

F. oxypetala, F, Stracheyi. 

2. Eunomocharis — Including N. leucantha, N. Mairei, N, meleagrina^ 

N pardanthina. 

3. Ecristata. — Including N. Forrestii, N. saluenensis, N. tricolor. 

The following are descriptions of new species : — 

Nomocharis Forrestii, Balf. f.^ (Sect. Ecristata.) 

A tall growing glabrous plant reaching 1 m. or more. 
Bulb scaly elongated, scales fleshy ovate-lanceolate at 
first acuminate or acute, apex soon shrivelling and falling 
off. Stem stout about 8 mm. in diameter below foliage- 
leaves, rootin<i above the bulb. Foliage-leaves distant 
solitary at the nodes below the inflorescence, where they 
are paired, lanceolate long-acuminate as much as 7 cm. 
long 2 cm. broad, dark green above, glaucous beneath, 
conspicuously 3-veined with parallel subsidiary veins 
Flowers large distant in a G-flowered (or more) raceme with 
paired linear-lanceolate green leaves; pedicels stiff stout 
about 2 min. in diameter horizontal deflexed at tips. 

^ Nomocharis Fori'estii, Balf. f. — Bulbus squamatua elongatus. Caulis 
ad 1 m. vel ultia, ^upra bulbuiii radicans. Folia distaiitia, inferiors 
sparsa, auperiora inter flores per paria verticillata, lanceolata longe 
acuminata ad 7 cm. longa 2 cm. lata. Florefe iii racemum 6-tlorum laxe 
dispositi ; pedicelh horizontaliter patent es ad apicem deflexi. Perian- 
tliium late patens ad 10 cm. diam. pallide roseum nitens maculatum 
et basi kerinesino-vaiiculosum ; segmenta ovalia vel ovalia-lanceolata 
accuininata, sub apice obscura hinbriato Integra ; calycina eglandulow ; 
petalma basi bifoveolata foveolae cujusque labio ecristato. Stamina 
6 circ. 1*7 cm. longa ; lilamenta ovarium subaequantia, infra inflata, in 
apicem brevem subulatum attenuata ; antherae infra medium dorsifixae. 



294 


TEANSACTIONS OF THE 


[SBSS. LZX3CXI 


Perianth widely open, about 10 cm. across nearly flat, 
satiny pale rose spotted and blotched deep crimson ; seg- 
ments of about the same length and width about 5 cm. 
long and 2*5 cm. broad more or less ovate or ovate-lance- 
olate, all entire and acuminate, the tip ciliate with club- 
shaped short white processes; sepaline segments without 
a basal nectar gland but always with a darker spot at the 
very base ; potaline segments bearing a basal dark-coloured 
two-lobed nectariferous gland the large lobes separated 
by the prominent midrib, each lobe with a free rounded 
swollen not fringed or crested flap. Stamens about 1-7 
cm. long; filaments about equal in length to ovary slightly 
flattened at very base, upwards dark-coloured and slightly 
swollen as much as 1 mm. in diameter to about 1 mm. 
below anther, pointed not rounded at top and passing 
gradually into a tliin subulate paler portion attached to 
anther at about 2 mm. above its base ; anther about 7 mm. 
long. Ovary about 1'2 cm. long oblong* and widening 
upwards, about 8*5 mm. in diameter at top, C-angled, 6- 
lobed at top, very finely sliagreened; style sliglitly shorter 
than ovary about 1 cm. long clavate at top beneath the 
trumpet-shaped 8-lobed stigma. 

E.N.W. Yunnan: — Mountains in the N.E. of the 
Yangtze bend. Open alpine pasture. Alt 18,000 ft. Lat. 
27'^ 45' N Plant of 2 ft. Flowers satiny pale rose, spotted 
and blotched deep crimson. 0. Forrest. No. 10,020. 
July 1913. 

In habit like N, leucavfha, but a much taller plant and 
easily recognised by the nearly equal perianth- segments, 
the non-crested petaline glands, the less swollen filaments 
of the stamens not rounded at top of swollen portion. 

Nomocharu salnenensis, Ball f.^ (Sect. Ecristata.) 

Glabrous tall herb as much as 1 m. high. Roots thick 
fleshy. Bulb scaly oblong about 3 cm. long, scale-leaves 

* Nomocharis saluenensisy Balf. f. — Planta ad 1 ui. alta. Bui bus 
obloTigufl squauiatus. Oaiilis crabsiu'^cuhis intemodi.s brevibus, supra 
bulbuiu rtKiicans. Folia inferiora sparsa, siiperiie per paria distributa 
lanceolata breviter acsuiniuata, ad 7 cm. longa 2 cm. lata. Klores 3 
racemosi lati ; pedicelli folia, aequantes, divaricati. Penautliium albido 
roseum maculatum patens ad 9 cm. diam, ; segmenta sepalina oblongo- 
ovalia ntrinque angiistata subobtusa evariculosa eglandulosa ; petalina 
paullo longiora et latiora subelliptica apice lata obtusa basi kermesino- 
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fleshy ovate-lanceolate acuminate the tip drying ofl‘ Stem 
stout about 6 mm. itx diameter below the foliage-leaves, 
rooting above the bulb. Foliage-leaves solitary at the 
nodes below the inflorescence, truly lanceolate as much 
as 7 cm. long 2 cm. broad shortly acuminate, narrowed to 
the base and there contracted into a short and broad 
petiole some 5 mm. long and 4 mm. broad, conspicuously 
3~5 veined with subsidiary parallel veinlets, apparently 
concolorous above and below. Inflorescence racemose 
3-flowered, leaves on the inflorescence-axis in pairs; 
flowers large on a stout more or less nodding pedicel about 
same length as leav<‘s. Perianth broad open approaching 
9 cm. across, pale whitish rose with purplish rose spots on 
all segments more or less; se])aline segments oblong-oval 
narrowed to botli ends most to the tip, narrowly obtuse 
ending in a conspicuous hydathodal mucro, 4*4 cm. long 
2*2 cm. broad, unblotclied at base, without a basal nectary ; 
petalinc segments slightly broader and shorter and over- 
lapping the sepaline ones about 4 cm. long 2*4 cm. broad 
sub-elli})tic nan owed to both ends broadly obtuse at apex, 
dark red-pur])le blotched at base and ther(‘ provided with 
two cushion-lik(‘ pocket -nectaries one on each side of mid- 
rib, flap of pocket not fringed nor crested. Stamens 6 
about 1*4 cm. long . filaments about 1*1 cm. long flattened 
at the base then terete swollen dark-coloured to about 
I mm. from end, tip subulate I mm. long pale coloured; 
anther about 0 mm. long oblong thick dorsiflxed about the 
middle, (lynaeceum about 1*2 cm. long; ovary about 
7 mm. long shorter than fllaments, O-grooved the ridges 
between grooves rounded, O-lobulate at summit, slightly 
wider at top, about 2*5 mm. in diameter; style clavate 
about 5 mm. long, shorter than ovary, trumpet-shaped at 
top with 3-lobed marginal stigmas. 

N.W. Yunnan: — Mekong-Salween divide. Open moist 
situations. Alt. 9000-10,500 ft. Lat. 28 12' N. Plant 
of 2~3 ft. Flowers pale whitish rose marked purplish 
rose on interior. G. Forrest. No. 493. Sept. 1904. 

This is one of the plants referred to Li Hum apertum 

variculosa biglandulosa glandulae labio mtpgro ecristato efimbnato cres- 
centico. Stamina ad 1 *4 cm. longa ; filamenta ovario pauUo longiora infra 
paullo infiata in apicem subulatum ad 1 mm. longum atl^uata ; antherae 
circ medium dorsifixae. 

TBAKS. BOT. 80C. EOIN. VOL. XXVH. 


21 



296 


TRANSACTIONS OF THE 


[SsBS. Lxxxn 


var. thiheticnm^ Franch. in Plantae Forrestianae.^ It is not 
the same as Forrest No. 457 referred* to the same variety. 
No. 457 is not a Nomocharis, and I do not deal with it here, 
for the material is hardly adequate for critical decision upon 
its proper place. Forrest No. 493 is certainly not Lilium 
apertum, Franch. It may be the plant Franchet referred 
to i. apertum var. thiheticum, which from the diagnosis 
Franchet gives and in tlie light of present knowledge I 
doubt being a variety of his L. apertum. In default of 
actual specimens I cannot decide. Were tihere certainty, 
Franchet’s varietal name might be attached to this species 
of Nomocharis, but in the circumstances confusion in 
nomenclature may be avoided by naming it as 1 have done 
N. aaluenensey leaving to future investigation the settle- 
ment of relation to L. apertum var. thiheticum. 

The species is a distinct one in the genus. One of 
Monbeig’s plants under No. ()8/1912 in ‘the Edinburgh 
Herbarium, collected near Tseku, is a Noinocharis and a 
near ally of N. aaluenensisy but the material is not sufficient 
for certain diagnosis. 

Nomocharis tricolory Balf. i? (Sect. Ecristata.) 

Glabrous plant as much as 35 cm. high. Bulb scaly 
ovate-oblong about 3 cm. long, scales flesliy ovate-lanceo- 
late acuminate. Stem fleshy rooting above the bulb, about 
2*5 mm. in diameter below the foliage-leaves. Foliage- 
leaves single at the nodes below, more or less paired or 
in whorls of three towards tlic top, lanceolate shortly 
acuminate 4-5 cm. long about J *2 cm. broad more or less, 
dark green above, paler somewhat glaucous beneath, with 
three conspicuous nerves and some subsidiary parallel ones. 
Flower large solitary terminal erect or ^lightly nodding ; 
pedicel stout about 3*5 cm. long. Perianth openly concave 

1 Notes R.B.G. Edin., vii (1912), 38. 

* Nomocharis tricolor^ Balf. f. — Bulbus squamatus. Caulis ad 1 m. 
vel ultra, supra bulbuni radicans. Folia sparsa superne plus minusve 
2-3-verticillata, lanceolata acuminata 4-5 cm. longa, ad 1*2 cm.* lata, 
subtus pallida subglauca Flores sohtaru ad 8 cm. lati ; pedicelli ad 
3*6 cm. longi. Perianthium aperte concavum roseum luteo-oculatum 
basi rufescenti-maculatum et vanculosum ; segmenta subaequalia ovalia 
vel oblongo- ovalia acuminata apice excepta Integra ; calycma eglandu- 
losa ; petaliua basi bifoveolata foveolae cuj usque parvulae labio ecristato. 
Stamina ad 1*6 cm. longa ; filamenta ovario sublongiora, infra inflata, in 
apicem brevem subulatum attenuata ; antherae circ. medium dorsifixae. 
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as much as 8 cm. across, rose-coloured with a broad yellow 
eye, spotted and blotched at base dark purple-red; seg- 
ments subequal outer a little longer about 4 cm. long 
almost 2 cm. broad oval or oblong-oval shortly acuminate, 
tip obscurely fringed otherwise margin quite entire ; 
sepaline segments eglandular; pctaline segments bifoveo- 
late at base, foveola on each side of midrib small with a 
short convex not crested flap. Stamens 6 about 1*5 cm. 
long; filaments about 1*2 cm. long a little longer than 
ovary from a slightly flattened base upwards dark-coloured, 
swollen to nearly 1 mm. in diameter through about 9 mm., 
then tapered through about 8 mm. as a needle-like thread ; 
anther about 6*5 mm. long dorsifixed about the middle. 
Ovary about 9 luin. long oblong slightly wider at top; 
style about same length as ovary, clavate. 

S.E. Tibet. Ka-gwr-pw. Alpine meadow. 14,000 ft. 
F. Kingdon Ward. No. 801. 19.7.13. 

A very distinct species. Easily recognised by the 
tricoloured flower. 

Nomocharis Wardii, Balf. f.^ (Sect. Oxypetala.) 

Glabrous low herb some 12 cm. high. Roots thick flesliy. 
Bulb scaly slender oldong elongated as much as 3 cm. long 
1 cm. in diam., outermost scale-leaves at flowering time 
mucilaginously rotting, within scak‘s of the year straw- 
coloured few 5-6 open fleshy linear-lanceolate acuminate 
apex soon withering. Stem short about 3 cm. above ground 
thin with short internodes and bearing at most about 8 
alternate ascending leaves. First leaves short more or less 
cataphyllarj^ at and below soil surface, green foliage-leaves 
linear-ligulate as much as 9*5 cm. long 8 mm. broad with 
long attenuate hardly acute point, slightly pahir below, 

^ Nomocharis Wardti^ Balf. f. — Glabra hiiTnilis. Bulbiis eloiigatus ad 
3 cm. longus tenuis squaiiiatiis, squamis }>aucis (b-G), aperlis carnosis 
anguste lanceolatis acuminatis apice mux luarcescente. Caulis epigaeus 
brevis ad 3 cm. Iwngus. Folia basalia 1~2 stjiiamosa, siiiieriora circ. 

8 alterna lineari-figulala ad 9*5 cm. longa 8 mm. lata subtiis pallidiora. 
Flores solitarii ad 9 cm. lati ; pedicelli ad 8 cm. longi apice ceriiui. 
Perianthmm luteum emaculatum aperte concavuin ; segmeiita fere con- 
similia auguste lanceolata longe acuminata margine sub ajiice obscure 
limbriato Integra ; calycina eglandiilosa ; petalina glaiidula basali 
bipartita labio cristato lustructa. Stamina acf 1'8 cm. longa ; filamenta 
ovario longiora infra paullo inflata in apicem brevem subulatum 
attenuata ; antherae infra medium dorsifixae. 
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with midrib and two lateral veins conspicuous and some 
subsidiary parallel nerves. Flower solitary terminal with 
a long stout brown glossy pedicel as much as 8 cm. long 
1*5 mm. in diameter, straight erect to nodding swollen apex. 
Perianth openly concave about 9 cm. across yellow un-^ 
spotted blotched at the base; .segments similar in form 
narrowly ovate-lanceolate tapering to a long acuminate 
point which is obscurely fimbriate; cal^^cine about 4 cm. 
long 1 cm. broad, basal blotch small, eglandular ; petaline 
about 3*7 cm. long 1-2 cm. broad with a 2-lobed basal 
gland half on each side of prominent midrib, each lobe 
yellow-fringed the fringe or crest running upwards for a 
very short way along the midrib. Stamens 6 about 1 *8 cm. 
long; filaments about 1*2 cm. long longer than ovary 
slightly flattened at very base, sliglitly swollen upwards to 
about 1 mm from top then attenuate in a subulate tip; 
anther about 9 mm. long shortly apiculate dorsifixed about 
3 mm. from base. Gynaeceum about 2 etn. long: ovary 
oblong pyriform 0-angled, angles rounded faintly 0-tuber- 
cled at summit; style about 12 cm. long clavate beneath 
the trumpet- shaped end with marginal 3-lobed stigma 

S.E. Tibet : — Doker La Open grassland. Shrub and 
forest belt. Alt. 13,000-14,000 ft. F. Kingdon Ward. 
No. 741. July 1913. 

S.E. Tibet: — Ka-gwr-pw. Alpine meadow turf. Alt. 
15,000 ft. F. Kingdon Ward. No. 813. 19.7.13. 

A beautiful species not yet in cultivation. Its nearest 
ally is the plant described by Franchet as FritiUaria 
lophophora} afterwards renamed by him JAlinm lojtho- 
phorum.^ Ward’s plant can be recognised by its grass- 
like foliage and the many more leaves which each stem 
bears. I do not find on the petaline segments of N, 
Wardii any marginal fimbriation at the base such as 
characterises Franchet’s species, and is perhaps more con- 
stant than Franchet supposed to be the case. 

This F. lophophora of Franchet has particular interest in 
relation to the question of the limits of the genus Nomo- 
charis which we have been considering. When he described 




1 Franchet in Journ. de Bot, v (1891), 163 ; Oliv. in Hook. Ic. PI. 
xxiu(1894),t. 2219. 

* Franchet m Journ. de Bot., xii (1898), 221. 
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the species Franchet recognised the likeness to Nomocharis 
in the form of bulb and the crested petaline glands. At 
that date N. meleagrinay with its almost similar perianth- 
segments, was unknown, and Franchet naturally laid stress 
upon the dimorphous periantli as a mark separating 
Nomocharis from his new species. Now we know the 
character fails in generic diagnosis, and the stamens subulate 
from the base in F, lophoph(yt^a are alone left of the points 
of difference named by Franchet to distinguish it from 
Nomocharis. Here, now, in Nomocharis Wardii we have 
an approach to the abolition of this staminal distinction. 
The filaments are inflated, though not to the extent of 
those in the first described species of Nomocharis, and in 
consequence of this less inflation the subulate top of the 
filament appears as a gradual attenuation of the swollen 
portion —does not sit like an apiculus on its summit. Whilst 
treating F, lopltoplan^a as a Fritillaria, Franchet did not do 
so without fiualification. He recognis('d those characters 
of the bulb and the pt^taline glands, to which I have drawn 
attention, as alien to Fritillaria, and he proposed to consti- 
tute under the name of Lophophora a new section of 
Fritillaria, to be characterised thus: — '‘Bulb squainate; 
perianth-segments not dissimilar, traversed at the claw by 
cresit'd fimbriab* lamellae; .staminal filaments subulate; 
style undivided.'’ Tliese characters are found, as I have 
shown also in F. orypctahi, F, Sfrachet/i, and I believe also 
in F. flarlda. They are the essential characters of my 
section Oxypetala of Nomocharis. Franchet has preferred 
to use th‘e characters for a distinct section of Fritillaria. 
I have preferred to widen the scope of Nomocharis and 
make a section in that genus — and because 

{(() the bulb and the petaline glands are not fritil- 
larioid but are nomocharoid ; 

(h) the obstacl(‘ of the nomocharoid staminal filaments 
is broken down by the almost transition in N. 
Wardii and the Ecristata section of Nomocharis. 

There is a middle course — to make a new genus for 
these Lophophoras and Oxypetalas intermediate to Fritil- 
laria and Nomocharis. That may come when we know 
more of this group of plants, which appears to have attained 
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to some considerable development in Western China — and 
be it noted alongside of a similar development of true 
Fritillaria with the globose bulb formed of rounded, some- 
what separate scale-leaves, and with the campanulate 
perianth of segments all bearing a larger or smaller median 
nectary — F, cirrhom, F. decussafa, F. JMavayi are illustra- 
tions. We may count upon more of both groups being 
discovered, showing perliaps other nuKlifications into which 
the type lias passed. Meanwliile, as J had to name the 
plants collected by George Forre^^t and by Kingdon Ward, 
I have endeavoured to sift the relationship of forms as we 
know them. 

In 181)8 Franchet translated 7^V////Zar /a lophopJtora into 
Lilnim lophopltor^iw , because “it has so much in common 
with JjiliHin oxypefalam, Baker, and L, aportum, Franch., 
that it is impossible to plac(‘ it in a diderent genus. The 
bulb, the form of perianth, the dorsifix(»d versatile anthers 
are more characters o£ Lilium than of Fritillaria — a genus 
which cannot be precisely defined at the ]>rehent time 
unless one restricts it to species with a campanulat(^ corolla 
of the type of that in F. MelrnyHs, and especially to those 
in wliich the style is trifid.’’ 1 agree witli Franchet, except 
that his argument leads me not to Lilium but to a new 
genus or to Nomocliai-is, qualifying this statement, however, 
by saying that I have not had opportunity of examining 
Lilium aperium, which J take to be a plant not unlike 
L, oxypetaluvi, Baker, seeing that Franchet had previously 
thought it was this species. 
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Notes on the Occurrence of Clathbus cancellatus, 
Touraf., IN Argyllshire. By Very Rev. David 
Paul, D.D., LL.D. (With Plate No. VI.) 

(Read 13th December 1917.) 

This fungus was found by me on 10th September 1917 
near Kilmelford, Argyll, growing in a flower border ex- 
tending along the wall of a shooting-lodge. There were 
about six specimens, mostly in the “ egg stage. One that 
had burst the skin of the “egg*' developed well later, and 
was photographed. Other two were also brought home, 
and grew to maturity. 

It appears that this fungus has not been found before 
in Scotland In England it is rare, and confined to the 
extreme south. It has been found in the Isle of Wight, 
1'orquay, Lyme Regis, Haslemere, Bournemouth, and near 
Windsor. It has never been gathered by the British 
Mycological Society in any of their forays It is said to 
have been found in the south of Ireland. 

Beyond Britain the plant occurs frequently in the south 
and west of France, but not ajiparently north of the latitude 
of Paris. It is found also in Italy and Southern Europe in 
general , also in the Mediterranean islands and in North 
Africa. It is said also to have occurred near Brussels and 
between Haarlem and Amsterdam. Krombholz does not 
appear to have found it in Bohemia. 

Glatli rii^s cancellatKs is a fungus of the order Fhalloidei, 
of which Phallus imp^udicns is among us the best-known 
representative. It is a very conspicuous and beautiful 
plant At first it is enclosed in a volva, with a raised 
pentagonal network, and a long, white slender root When 
the volva bursts, the hyinenium inside expands, and rises 
in the form of a circular or ovoid hollow sphere to a height 
of about four inches. This sphere is perforated in lattice- 
or trellis-fashion (hence the specific name), and the exterior 
colouring is a fine pinkish-red. The interior of the anasto- 
mosing branches is covered with an olive-brown mucus in 
which the spores are embedded, as in Phallus. The odour 
is extremely disgusting, so that the plant cannot be brought 
into a room, but this odour disappears in drying. 
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How this fungus, which seems to require warmer con- 
ditions than are to be found in Britain, appeared in Argyll 
1 cannot explain. Spores may have been brought north 
among the roots of some imported plant, but I did not 
notice any such growing in the neighbourhood. It appeared 
to me that the occurrence of this rare fungus in Scotland 
was worthy of being noted by the Botanical Society. 

I may add that I found at Kilinelford this autumn a 
good many specimens of Clavaria aurea, Schaeff!, and of 
Clavaria boirytif^, P. — both rare in Britain. 


A New Grass, Koeleiua advena, Stapf. 

By James Fkaseh. 

For the name of a new grass belonging to the genus 
Koelerm, and for its description by Dr. Stapf^ I am indel>ied 
to the Director (d‘ th<^ Boyal Botanic Garderjs at Kew 

This grass I found in July 11)1 (>, in the neighbourhood 
of Edinburgh, growing among surroundings and under con- 
ditions which indicate tliat its seeds must have been intro- 
duced into this country fllong with (\sparto grass, from the 
east of Spain or the north-west of Africa. 

Two or three specimens have l)een retained at the Kew 
lierbarium. 

Dr. Sta]>f’s description is as follows: — 

Koeleria adrenOy Stapf (sp. no\.) 

Aftinis K, scahrULsculaCy Hack., sed valvis obtusiusculis 
vel minute emargiiiatis (baud acuniiiiatis biaristulatis) 
muticis vel sub apice mucroimlatis valvam aeciuantibus 
(baud ea conspicue longioribus) distincta. 

(iramen gracilo aimiium. Culmi fasciculati, erecti vel 
geniculato-ascendentes, graciles, 10-85 cm. alti, glabri vel 
internodiis inferioribus apicem versus minute puberulis, 
2-5-nodi, nodo summo multo infra medium sito. Folibrum 
vaginae arctae, tenues tenuiter pubescentes vel summa 
subglabra, praeter infimas internodio breviores; ligulae 
breves, membranaceae, rotundatae ; laminae patentes 
anguste lineares, superne attenuatae, acutae, 8-80 min. 
longae, 1-1*5 mm. latae, molles, pubescentes, ad margines 
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scabriusculae vel basin versus etiam ciliatae. Panicula 
angusta, contracta, ambitu sublinearis, inferne interrupta 
vel lobata, 3-5 cm. longa, 6-10 mm. diam., ramis ramulis 
pedicellis glabria laevibus vel supcrne scabriusculis; pedicelli 
perbreves, rare 2 mm. longi. Spiculae aiiibitu obovatae, 
4-6 cm. longae, superne 2-3 mm. latae, 3-4 florae, glabrae 
uitidulae. Glumae aequilongae, spiculam subaequantes a 
latere visa oblongae, obtusiusculae, 3-norves, pallidae magis 
minus ve purpureo-sufiusae. Raclnlla internodiis minute 
pilosulis cireiter 1 mm. longis. Anthoecia 3 mm. longa, 
sursum per paulo minora, summum ad squaniulas minutas 
reductum. Valva a latere visa anguste oblonga, obtusius- 
cula vel minute emarginata, saepe sub apicc tenuiter 
mucronulata, in dorso tenuisRiuie scaberula, tenuiter 
3-ncrvis. Valvula valvam acfjuans, 2-den tala, hyalina, 
albo-nitens. Aniherae 2 mm. longae. 
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CaLAMAGROSTIS STRICTA and C. STBIGOSA 
By A. Bennett, A.L.S. 

(Read 2nd Octobei 1918.) 

0. Htricfa, Timm (sub Arundo)^ in Roth. n. Beit., i, 118 
(1782). I use the above name and reference for the present 
as the name and author are not finally settled. 

The first record of stricta was in Eng. Bot., t. 2160 (1810), 
from “ a marsh called the White Mire a mile from Forfar, 
June 1807.” It became extinct here about 1813 through 
the marsh being drained for its marl. In 1836 it was found 
by Dr. Moore in Ireland ; in 1846 by the Rev. G. E. Smith 
at Delemere in Cheshire ; in 1887 I recorded it from 
Yorkshire in the Naturalist, p. 201. In 1914 it was 
sent me from Hockham and Stow Bedon in Norfolk by 
Mr, Robinson. In Caithness it was found about 1866 by 
Robert Dick ^ of Thurso. 

The following varieties are now on record for the British 
Isles. 

1. var. Hooker}, Syme, Eng. Bot., ed. 3, xi, 56 (1872). 
Armagh, Tytone, Derry, and Antrim, Ireland, Stow Bedon 1, 
Norfolk, 

2. var. horeolis (Letest., sub Amndo), Killin, Mid. Perth, 
Mr. Druce, 1888 !, and Mr, Burdon 1917 !, Described by 
Laestadius in Bid, till Kann. Tornea Lappmark, p. 44 
(1864). 

1 Smiles’ Life of R. Dick, 340 (1878). 
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3, var. angnstata, Wahlenb. (sub Amndo), FL Lapponica, 
28 (1812). Margin of Loch Watten, Caithness, Q. Lillie sp. 

4. var. pallida, Ruprecht, Hist. FI. Petrop., 35 (1845). 
Hockham, Norfolk. Mr. Robinson, 1914 1. 

Hooker, Brit. FI., ed. 1, 82 (1830), gives another station, 
''Rescobie, four miles from Forfar. T, Drummond,*’ and 
this is repeated by Hooker and Arnott in 1860, but I^an 
find no specimens extant from there. 

Ascherson and Graebner, Flora Mitteleup. 208 (1899), 
have a “ var. viridis Torges,” whether this is the same as 
Ruprecht’s pallida I do not know • and they have a var. 
interrupta, but later than Wahlenberg’s, and they do not 
refer to that. It seems that our plant may not be the 
same as the Central European one, or perhaps as some of 
the Scandinavians, but the whole genus in Europe rei^uires 
revision, no two authors agreeing as to the species, varieties, 
or hybrids. It varies greatly in the length of the glumes 
and the relative length of the hairs and awns. ^In the 
specimens in which the glumes are so reduced in length 
(3 mm.): why is it the hairs are not proportionately re- 
duced ^ But this is not the case in the Norfolk specimens, 
in some of which the hairs are nearly as long as the glunres 
(‘* half as long in the type ”) In some of the Caithness 
specimens the glumes are unusually long, and these have 
been called var acotica by Mr Druce, but Timm, in Mag 
fur Nat und Oec., Meklenburg (1795), called this C ueg- 
lecta striata This name negleria was used by Erhart 
in his Calamarioe, Dec 3, 113 (1786), and in his Beit., \i, 
137 (1791 )r sub Amndo, Looking at specimens from all 
our recorded stations, I am inclined to think we have more 
than one species under it, but it requires careful collation 
and comparison with authentic specimens. As none of our 
Floras contain descriptions of the varieties, I here append 
them : — 

2. bovBalis (as a species) Laest., in l.c 

"^var. A. arista subdorsali, lana corollea brevior, caulis 
foliata. Panicula stricta patens, foliis radicalia dilatata, 
aspera, stricta, elongate,” a paludosns 

armivaga, Laest., panicula stricta patens, radix longe 
latique repens, folia stricta dilatata, sub exsiccatione con- 
volota, filiforma.” 
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3. var* awjUHtata, Wahl., l.c. 

** panicula elongata lineari, floribus linearibus.” 

4 var. pallida, Rapr., l.c 

panicula greenitth-yellow, stiff and closed. 

0. utrigom, Wahl, (sub Amndo), Flora Lapponica, 29 
<1812), t. iU 

In June and July 1885, Mr. J. (Irant of Wick sent me 
a series of specimens from the drained site of Loch Duran. 
On examining them it seemed to me that some of them 
could not come under C\ airieta, and were either borealis 
or but having no specimens of either, I sent some 

to Mr. N. E. Brown of the Kew Herbarium. He replied 
(20.7.86), “ The grass sent, after comparison and dissection, 
appears to be C, Mrigom, Hartm., though the ligule is not 
so long or acute as in the typical plant, but I do not see 
'"what else it can be. C, stricta, with var. borealis, both 
have shorter glumes.’' In November 1885, Dr. Almquist 
of Stockholm wrote me, C. utrigosa very near the Nor- 
wegian form.” In 1895, M. Husnot wrote to my late 
friend Mr. Beeby, "‘une examplaire Anglais il ne differs 
pas du HtrUjom recolte^ par Straberg en Norvege et je crois 
la plant anglais est bien Htrigosa!' Then Dr. Druce sent 
specimens (but I cannot say they vrere the same as mine) 
to Dr. Hackel, our best authority on Grasses, and he named 
them “0. and said ''sfrigo^a*' is considered a hybrid 

of xfriefa with C. EpigeioK The Swedish botanists do so 
consider .it, but the Norwegian Blytt (ed. Dahl) Norges 
Flora, 77 (1906), places it as a species with i^fricta. Now 
the distribution of siricta and Epigeios is not altogether 
against this, except that C. strigom is recorded from Nova 
Zembla and Epigeios is not. A few months ago I wrote 
to my friend Dr. Otto Nordstedt of Lund, enclosing some 
florets of the Caithness plant, asking him to compare them 
with WahleBberg’s types. These, he told me, are at Upsala 
and referred me to Dr. Zuel there. Dr. Zuel kindly sent 
me some florets from Wahlenberg’s types from Tana-elf 
in Finmark,” in N. Lat. 70° 80'. In these I can see no 
sign of Epigeioi^t whose glumes are so stiff and different* 
Although called elf ” (i.e. river), it is situated about h%lf- 
» Trans. Edin. Bot, Soc., xvi, 313, 1886. 
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way down the Tanafjiord« It is curious that the label 
of Wahlenberg’s specimens runs thus: *'Arundo hi(q)ida 
Finmarkia via Tana*elf ... 14 Juli 1802, Wahlenberg.'’^ 
“ In herbario Wahlenbergi sub titulo Ar. strigom FL Lapp, 
teste M. A. Lindblad.” Dr. Zuel writes: ‘‘It is curious 
that Wahlenberg has written ^hwpida* on the label. I 
suppose that he has called the plant so at first, and then 
has altered the name to strigom when he published his 
description of it.” Now in stricta the Floras all say the 
ligule is short, truncate, or split, and in twenty-eight speci- 
mens, Scotch and English (not Irish or Caithness), the 
ligule is 2 mm. long, and truncate. In the specimens I call 
strigosa the ligule is 4 mm. long, and acute or subacute. 

Scandinavia is so rich in species (15) of this genus that 
it is rather remarkable that Scotland is so poor. I see 
that Sir J. E. Smith, under stricta in English Flora, i, ed. 2, 
170 (1828), remarks, “Hairs but half the .length of the 
largest valve, a little elongated as the seed ripens.” 

C, strigosa occurs in Finmark, Russian and Swedish Lap- 
land, W. Bothnia, Iceland, Greenland, and Nova Zambia , 
C. Epigciob in Finnish Lapland (in 68^ 45' N. Lat.), “ in 
regione pinifera”;^ in Russian Lapland, at Kitsa, in 69 
N. Lat. C. stricta in Russian Lapland to 68 N. Lat , and 
to 68° 30' N in Finnish Lapland.^ 

In his description of stricta Wahlenberg says, “ arista 
tenui sub apice inserta corollam subaequante ” , in strigosa, 
“arista tenui dorsali corollam aequante.” Comparing florets 
of the Delemere, Cheshire, plant, I find under a J-lens the 
awn equals in many florets the palae. It may, however, 
be said the period of growth may have something to do 
with this In Norfolk specimens of stricta the awn is 
actually 2 mm. longer than the palae (gathered end of 
June). Does this not tend to show that our plants want 
more examination and comparison with European examples ^ 
And sopae of the hairs are also longer than the palae, 

* Wainio, La flore Lapp, fin., 76 (1891). 

2 Herb. Mtia Fenn , ^ (1889). 
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Notes on tUe Flora of Caithness. 

By A. Bennett, A.L.S. 

* (Read 2ud October 1918 ) 

In the Scottish Botanical Review (July 1912, 181) I 
noticed the species Mr. Crampton had noted as additional 
records in his Vegetation of Caithness considered in 
relation to the Geology, 1911, published by the Com- 
mittee for the Survey and Study of British Vegetation; 
but did not allude further to it. It is, from the ecological 
point of view, a most excellent piece of work, and makes 
points not noticed before in British books, and must be 
well studied by the author of any future Flora of 
Caithness. 

Along the east coast he gives some really extraordinary 
assemblages of plants, as at Leabana Daione opposite 
Ramscraigs, between Berriedale and Dunbeath in a land- 
slip of the sandstone cliffs. He gives a list of ninety 
plants, with Caltlut palusiris, Linn., having leaves 6 inches 
across on stalks 18 inches long, AngeUai sylvestris 6 ft. 
high, and Pterin aguilina head high and difficult to enter. 
There is a continuous dropping of water from above, 
where at Ramscraigs a height of 380 ft. is given by the 
O. Survey. 

There are still about twenty-six species that may occur 
in the county, with records in counties and vice-counties 
ranging from 81 to 111, there being no climatal or dis- 
tributional reason against their occurrence. 

In the following notes I give such species that have 
been found or recorded since my last notes appeared.^ 

RanuiundtiAi scoticus, Marshall. — Growing with Saxi* 
fmga Hirculun, Linn., at Loch Rhuard. W. G. Lillie sp. 

There ard some violas I meant to record here, but I have 
not received Dr. Drabble's names for them. 

Saxifraga steUaris, Linn. — Morven. Crampton, p. 48. 
He remarks that this is the only place he has seen this 
i^iaxifrdge in. Morven seems poor in alpines, while within 


^ Trans, and Proo. Bot Soc. Edin., xrvii, l.%, 1916-17. 
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twelve mileft, on Bein Griatn Mhor in Sutherland, there ie 
found among others, Saussurea alpina, Saxijraga oppo^i- 
tifolia, Silene acaulie, Lycopodium annothmm, Dryatf 
ocfopetala, and Comun suecica, Mr. Crampton reports 
that ^prolonged search failed to find any of these on 
Morven, Maiden Pap, or any other hills or crags in the 
county. 

ParnaHfiia palw^tria, Linn., var. comhnmiay Wheldon 
and Travis. — Coast swamp Dunnet Links, 3.8.1915. 
E. S. Marshall sp. Described from specimens gathered 
on the Lancashire coast and figured in the Journal of 
Botany, li, 87 (1913). 

Scahiosa suecimy Linn. — A form of this species grows 
near Wick. A living plant was sent me by Mr. R. Bain 
of Wick The root leaves are 13 cm. long (lamina, 9 cm.> 
X 6 cm. wide, much thinner in texture than usual, fringed 
with long (3 mm.) hairs, nearly glabrous above, sparingly 
hairy on the under surface. The usual size of the leaves 
is 13 cm X 3 cm , but in Killin, Perth, plants they are 
35 cm. X 5 cm. 

Matricaria inodoray Linn., var. phaeocephala, Rupr — 
East of Reay. Marshall, Jour. Bot., 1916, 169. 

Androm^a polifoliay Linn. — Mentioned by Mr Cramp- 
ton as on record for Caithness, but 1 do not know where 
so recorded. In Scotland it occurs in the Inner Hebrides 
(V.CX, 102), “Jura, 1812,'’ Dr. Walker sp., on the west and 
to Perth on the east. Still it may occur, as it reaches 
Nordland in Sweden, appears in North and South Norw^aj'. 
and in Finnish Lapland to 22' N. Lat. Mr. Watson, 
Cyb. Brit., ii, 153 (1849), observes: ‘'The distribution of 
this little shrub is peculiar in Britain, whether compared 
with that of other species which are assigned to the 
Scottish type, or with its distribution on the Continent 
of Europe It differs from the usual character of the 
Scottisli or lK)real type by its early northern limit.” 

Ba/rUia Odontites^ Huds,, var. litoral isy Reich. — By road- 
side pond, four miles W. of Thurso. E. S. Marshall sp. 
By a pond at Lower Dounreay on the coast east of Reay. 
E. S* M. sp. 

Euphrasia borealiSy Town. — Roadside, four miles W. of 
Thurso E. S. Marshall sp 
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JBuphrh$ia cwria, Wett. — Coast rocks, just above high 
water, E. of Reay. E. S. Marshall sp. 

UtrictUaria 'imXgaris, Linn. — Waterston Loch, E, coast. 
G. Lillie sp. A second locality for the county, 

Ehinanthus borealis, Druce. — Near Thurso J. Grant sp. 
Sea cliffs, Freswick. J. Grant sp. 

Afriplex laciniata, Linn. — Mr. G. Lillie has sent me 
specimens of the above plant, larger than any southern 
specimens I have seen, from the coast. It was growing 
with A, Bahingtonii, Woods, and A. pronfata, Bouch. — ^ 
the latter specimen agrees with others so named by the 
late Herr Freyn. The seed leaves of laciniata are larger 
than those of other species of the genus, and first leaves 
are in the north (E Sutherland) semi-rotund and nearly 
entire. It occurs in the O. Hebrides’, W. Sutherland, and 
the Shetlands, but is not quite certain for the Orkneys, 
though Mr. Spence sent me a very young plant that is 
probably it An additional record for the county. 

Orchis ericetoruvi, Linton. — Stroma Isle Miss Gel- 
dart np. 

Orchis Fnchsii, Druce. — Caithness. Report of Bot. Ex. 
Club for 1914 (1915). 

Sparganimn L — Halkirk. 8.1886. Dr, A. Davidson sp. 
{Suggested by Dr. Rothert in 1911 to be a hybrid between 
>8, ajfine and S, minimum. 

thinc'os supiuus.vsLT. w Schultz t. Buchenau. — 

Near Wick. J. Grant sp. 

X Sali.f huHficans, F. B. White {S. aurita x phylicifolid). 
— “ Caithness. Grant ex Bennett.'’ White, 

Carex incnrm, Lightf., var. erecta, Lange. — Among 
rocks just above high-water mark, east of Reay. E. S. 
Marshall sp. 

Carer diaticha, Huds. — Marshes east of Reay. E. S. 
Marshall sp. 

0, exicTitSa, Good., var. pnmila, And — Shore, east 
Reay. E. S. Marshall. 

C. Oederi, Retz — Coast rocks, east of Reay, E. S. 
Marshall sp. 

0. limosa, Linn. — Yarehouse Loch. Crampton. 

C. curta, Good. — ^Fairly common in the wet flashes of 
the moorland. Crampton. 
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ArrheiMxOi^rum elatiua, M* et K., var. huVboa^im, Presl. 
— Near Beay. EL S* Marshall sp, 

A. premtorium, Dietrich — Lower Dounreay, Marshall, 
Jour. Bot, 169 (1916). 

Oatahrosa aquatica, Beauv., var. — Wet sand, Dunnet 
Bay. E. S. Marshall ap. Annual prostrate, etc,^’ I can 
find no record of an annual form of this species. 

CJvara hispida, Linn. — Pond, east of Reay. E. S. 
Marshall, Jour, of Bot., 169 (1916) 

Notwithstanding Mr. Crampton had access to all parts 
of the county, being on the Geological Survey, he missed 
Mr. Lillie’s records of Saxifraga HircvlvSy Linn and 
AtripUx laciniata, linn. 

The latter name is the one used in the last edition of 
the London Catalogue, but it certainly is a bad name as 
the leaves are never lacinmte, but Dumortiers name A, 
farinom (1827) is preoccupied by that of Forskill (1776), 
and Woods’ name of areimria by that of Nuttall (1818). 
Even with the account in the Cambridge Flora of the 
genus, I think our plants are by no means, settled. 


POTAMOGETON LONGIFOLIUS, GaY, IN ENGLAND. 

By Arthur Bennett, A.L.S. 

(Read 4th December 1918.) 

Potamogeton longifoUtus, (Jay, in Poir Ency. Meth., 
flupp. iv, 535 (1816). 

P. lucens, Lion., b. lovgifoliuB, DC. FI. Fr., v,811 (1815). 
P. macrophyUua, Wolfg., in R. et S. Syst. N. Mant., iii, 
358 (1827). 

P. lucem, Linn., b. jlmtans, Coss. et Germ., FI. Paris, 
574 (1845). 

P. husem, subsp. maerophyUus, Wolfg., Nyman Consp. 
FI, Europe, 682 (1882). 

P. Iwem, subsp. longifoliua, Magnin, Bull, Soc. bot. Fr., 
440 (1896). 

P. lueena, subsp. macrophylim. Hags., in Neuman’s Sver. 
FI., 797 (1901). 
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Ledebow, FI. Buss., iv, 27 (1853). 

Qren. et Godr., FI. Fr., iii, 815 (1866). 

Mlihlein et Kupfer, Korresp. d. Nat. Ver. Riga, 46, 161 
(1&06). 

Richter (PI. Europe, i, 14, 1890) following Ledebour, 
refers P. mlicifolius, Wolfg., Z.o., and P. laweolatus, Eichw,, 
Nat. Skizze Lith., 126, 1830, to longifoliusy but I think 
this is not correct. 

The first description is that of De Candolle, who remarks : 
“ M. Guersent a trouv4 cette vari^t6 dans la riviere de 
Bapaume; elle est reraarquable pour la longueur extra- 
ordinaire de ses feuilles, elles out jusqu’a un pied de 
longueur sur 8-9 lignes de largeur, et se terminent en 
pointe allong6e pas les deux extremit^s.” That of M. Gay 
is: “P. foliis oblongo-lanceolatis, utrinque acutis, subses- 
silisj pedunculis, longitudine foliosus : spica longa, tereti.” 
Distribution: France I, Lithuania!, Baltic provinces of 
Russia, Asia, Sherard. herbarium at Oxford!, Africa I 
Those so named from Sweden by Dr Tiselius are rather 
a long-leaved <orm of lucens. The same occurs in Orkney 
(Johnston ’). The Swiss record is also an error, teste Dr. 
Schroter, The specimens so named from Siberia (Herb, 
petrop.) are the same as Tiselius', and would come under 
his name of f, insigne. The Grand Junction Canal at 
Market Harboro', Leicestershire, Mr. Geo. Chester, 1916. 

The leaves in the British specimens are 2-3 dm. long x 
2 cm. wide (the Lithuanian specimens vary from 1*50- 
3’20 dm. X 2 cm.). Leaves darker in colour than lucens, 
and almost throughout their length parallel-sided. The 
colour is darkest in Wolfgang's specimens, lightest in 
Bessers, "while those of Gorski come between. In the 
Vienna herbarium Wolfgang has a specimen “P. macro* 
phylUis mihi Tab. 16.” This refers to a MS. Monograph 
of the genus in the Library of the Moscow Soc. Imp. 
Naturalists. He also with Besser published many dried 
specimens of the genus. In P. longifoliv^ we have a plant 
that has gradually descended from a species to a sub-var. 
in Das Pflanzenreich (1907) by Graebner, but in 1913 the 
same author makes it a variety, quoting Cham, et Schlecht. 
in Linn., ii, 198 (1827), but they merely say “/, longifMa'* 
Dr. Hagetrdm (in litt.) places much reliance on the s€^ra- 
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tioH or non-serration of the leaves in the luoens group ; but 
in deaipiens^ Nolte (by this method made into two hybrids 
by Graebner, Lc,), the serration is not constant, due in some 
cases to age ; in others the early leaves are not so, later 
ones are so, as I have proved by testing dozens of specimens 
under the microscope. With these specimens Mr. Chester 
sent others that seem to ^me to be a hybrid with per- 
foliaiw, Linn. 

With regard to Wolfgangs description of the leaves, 
“ margins crispatis,” this is not shown on his specimens, 
but perhaps is only apparent when living. Then the 
stipules, “stipulis magnis, elongatis, obtusicaulis,” in the 
majority of specimens this holds good, but in one of 
Besser’s the upper ones are decidedly acute. In the Vienna 
herbarium there is a specimen from “ Oregon, U.S.A., Lyall, 
1861, Boundary Commission.” This in 1892 I referred to 
Gay s plant, but now I would not be sure ; ‘it may not be 
the elongated form of hLce'ti^ but perhaps the /. 

Tiselius. The P, long i f ol ins, Gay of Babington, Eng. 
Botany, supp. t. 2847 (1840), is not the plartt of Gay, but 
I believe a hybrid. 1 have named it in Jour. Bot., xxxii, 
204 (1894), P, Bdbingtiniii^P. lucew x praelo^igw. It is 
usually stated that only one specimen was gathered in 
Lough Corrib in 1835 by Mr. J. Ball ; this is not so. Two 
were gathered, one sent in the fresh state to Professor 
Babington, and one retained by Mr. Ball. Its history may 
be summarised as under : Babington in 1840 considered it 
Gays plant; Hooker and Arnott in 1860 was undecided 
where to refer it; Syme in Eng. Botany thought at first 
it might be praelongus) Hooker's Students' Flora, ed. 3 
(1884), rather contradicts itself ; Fryer in 1890 placed it 
under decipie'tiH, Nolte, but does not notice it in Potamo- 
getons of the British Isles; and the Messrs. Groves in the 
9th edition of Babingtou's Manual retain the account of 
the 8th edition and add Fryer's and Bennett's opinions. 
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Notes on De. HaosthOm’s “Critical Kese arches on 

POTAMOGETON, 1916.” BY ARTHUR BeNNETT, A.L.S. 

(Read 4th Deccmhet ]918 ) 

Dr, Hagstrcim’s material was mainly restricted to the 
Scandinavian herbaria, with a few from St. Petersburg 
and Berlin ; hence the distribution of the extra-European 
species is very meagre. To obviate this I sent him full 
particulars of all the species he has treated of, relating 
to their distribution. Still, it shows their herbaria are 
rich in tlie genus. It is to be regretted he could not 
consult our herbaria, nor those in Paris, Munich, and 
Vienna, nor Boissier’s and De Candolle’s, though he had 
my papers on those herbaria. In this work the author 
has contributed a large amount of original work. He 
relies greatly on anatomical characters — too much, it seems, 
when one tries to verify his facts by the aid of specimens 
grown for years. My late friend, Mr. Fryer, for many 
years tested the plants by growing them in tubs and in 
a pond in his garden, and his work shows that too much 
reliance cannot be placed on Dr Hagstrom’s conclusions; 
in fact, as in all systematic botany, all and every aid is 
needed that can be brought to bear before we can safely 
say, TJ)is is that, and that is thib.” 

The following notes are a running commentary on his 
work, taking it in the seejnence he adopts. 

Potamogefon filifiynnis, Pers. — As to Fries’ note on 
Boccone 8 lig., Ic. descrip Sic. et Mel. Gall. It., t. 20, f. 5, 
1674, named '*jni^Ulum if it is not a fair one 

of Wolfgang’s P. fascicxdaUi^ what is it ^ Not piisillns, 
for certain. He quotes undei\^i//cw*7n/s, P. 1nariiim\n)i, 
Pohl ; but Pohl places tliis as a synonym under his peciinahis, 
adding P, i/iarmUrS, L., with a reference to Eng. Bot., t. 323, 
and FI. Danica, 1. 186, both of which SbVii pecti'iiafw, Linn. , 
80 I do not see how it can be placed as a synonym of Jili- 
fonnis, as it is by the author, 1 quite agree with the author 
in making is a full species, equal io pectinatua. 

vaginittua, Tuvez. (Europe, Asia, America). — I cannot 
help thinking there is some error as to this species. 'The 
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author has not seen an original specimen^ but he notes 
that Kihlman had (Medd. Soc. FI. et Fauna Fennica^ xiv> 
111, 1888). I possess two from the St. Petersburg herbarium, 
from the author. They bear little resemblance to the 
Swedish specimens named by Kihlman, but I hope to 
send them to Dr, Hagstrom. 

P. Linn. — I quite agree with the author in 

referring P. columbinus, Suksdorf (Deut Bot. Monatss., 
xix, 92, 1901) to this, which Mr. H. St. John also does in 
Rhodora, 124, 1916. It may here be noted that the author 
uses turios ” for the winter-buds or gemmae, but he also 
applies this name to the resting-buds on the roots; but 
the structure of these is quite different, though they ad- 
mittedly answer the same end. He divides pecti'mtus into 
live varieties and twenty-one forms, placing P. strmtUB, 
Ruiz et Pavon, under three of them. The var. ^itongoUcm, 
Ar Benn., he thinks may prove a new species, but I do 
not consider the material is sufficient to so decide. He 
places P. latifolius (Bobbins), Morong, under P. zoatemcem, 
Fries, but Bobbins, in Bot. 40th Par., 338 (1871), distinctly 
disclaims this, and it is a distinct species and very rare. 
The ‘‘New Jersey” station given by Graebner, Das Pflanz., 
Heft 31, 128, 1907, is an error. The only other stations 
known, besides the two given by Morong, are “ Huachina 
Mts., Arizona, 1882, G. Lemmon and wife,*' “ King's River, 
Lasson Co., California, Watson,'* Bot. Calif., ii, 1880, and 
Mono Co., 1898, No. 9915, J. W. Congdon. 

P. Robbimii^ Oakes (America). — One of the most distinct 
species in the genus, and with P. MaackiamiSf Ar. Benn., 
unique in structure. 

P. Maackianua, Ar. Benn. (Asiatic). — The author remarks 
on Dr. Graebnet's (l.c,) putting this species near obtuaifoliuSy 
and says it ii an error; but I can explain this. Dr. Graebner 
drew Maackuimis and named it ochreatua, Raoul (a near 
ally of obtuaifi^iaa). Fortunately I saw this in the proof 
and corrected it, but Dr. Graebner neglected to revise the 
reference, although I pointed out to him that there was 
this error. 

P, ochrecUtiH, Raoul (Australia and New Zealand). — Dr 
Hagstr5m makes a “ new species (vel subspecies P. oclire- 
afiD P. fwreata, Hagst." I can well understand his 
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position bore ; for oclireaius he had access to New Zealand 
and Tasmanian specimens only. Most of these are nn- 
branched. They are much “ stretched/’ i,€. the intemodes 
are long, as much as 18 cm. long, with very few branches 
if any (1-2), while in N.S. Wales specimens they are only 
3-6 cm. long, and branched at every node with stout 
branches (i.e. furcate). Then he says of his new species 
the leaves are cuspidata ” ; so they are in Victorian 
specimens. Like all the narrow-leaved Potamogetons, this 
goes through a series of changes in leaf -apices from early 
growth to flowering state. In Raoul’s specimens (lower 
portions especially) the leaf-apex is, a,s he describes it, 
“linearibus apice rotundatus vel truncatus,” while in N.S. 
Wales specimens (Yarrogobilly River) the leaves of the 
flowering portion are subacute^ I have specimens from 
“ Australia felix,” Baron v. Mueller (which he gives as one 
of the two stations of his new species), but it is ochreatw 
without any doubt. Again, he gives “stylus elongatus 
subc\irvatus.” This is simply a question of age in the 
style, not the resulting condition of ripe fruit He admits 
the “Anatoinia, vide supra,” i.e. ochreatus. Again, the 
plant varies greatly in colour, from the green of New 
Zealand and Tasmanian specimens to the brownish green 
(“ fusco-viridia ”) of the Murray River and other specimens^ 
A far wider divergence from Raoul’s specimens is shown 
by one from the Murray River (Tepper leg.). This has 
internodes only 2 cm. long, branched at every node, leaves 
6-8 cm. long by 6 mm. wide (Raoul’s has tliem 2-3 mm* 
wide), stipules stronger than usual, 20 mm long, semi- 
translucent, and quite a brownish green. This I have 
called /. latifolia. The habit and aspect of the plant is 
so different that, taking the single specimen, it might 
well be another species, but in all essential characters it 
is ochreatw, Raoul. Dr. Hagstrom had four specimens at 
his disposal for his two species. I had twenty-four at 
mine. I see in Raoul’s second description (Choix pi. Nou. 
Z^lande, 13, 1846), he says, ♦‘Stylus v. stigma minimum, 
introrsum, obliquuin.” That disposes of the new species, 

P. Ulei, Schum,(Braa5ils). — do not grasp either Schuman’e 
reference in FI. Brazil, iii, 8, 690, 1894, or Hagstrom’s. The 
first refers to P* oohreatus^ Raoul. The nervation in this 
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is totally different to VTA. The lattjer says, *‘The leaves 
taper more abruptly into an apex ” {Le, than in P. fdly^ 
gonWy C. et S.), but this is certainly not so, neither in a 
specimen from Brazil nor in the drawing in Qraebner’s 
Das Pflanzenreich, lig. 25, 105 (1907). I quite think, how- 
ever, with Hagstrom that Graebner’s drawing of the fruit is 
much more like poly gonna ; for this see Cham, and Schlecht. 
Linnaea, ii, t. 4, f. 11 (1827). 

P. conifer voidesy Reich. (United States). — This remark- 
able species was named in the Vienna herbarium by 
Schweintz “P. monticola'* (t.e, a dweller in mountains), 
and he remarks, “ Sub hoe nomine missa desiderata species 
in Auctoribus Amer. sept. Purshuis, Torreiyo, Darlingtoni, 
Nuttalli.** So the author adopts this as a division, i,€, 

Monticoli.’* 

P. mhsibericua, Hagst. (North Asia). — The author kindly 
sent me a portion of this, and he is quite* correct in con- 
sidering it distinct from P. sthericnay At, Benn., only once 
gathered by the Russian Geographical Expedition. 

P./o/iost^s, Ratin (N America). — He remarks, “ 1 scarcely 
understand how to establish a real difference between the 
two Morongian varieties nutgarfuai^ and ralifornicna,*' 
Yet Tuckermaii made the first into a species, and lately 
Piper (Coni. U.S. N. Herb., xi, 637, 1906) made the second 
into a species, but later he wrote (April 1915) “that 
after all he thinks Morong may be right.’" The difference 
between the very narrow-leaved form and californicaa is 
great, but is one of size and degree only. Is it possible 
that the Sandwich Islands station, “ 1. of Oahu, in Lower 
Pauca, A. A, Heller, No. 2387, 2556, 1895,” Brit. Mus., 
and “ L of Ranai along thfe Hawpape River, A. A. Heller, 
1896,” is the result of the “driftw^ood thrown on the shores 
from N.W. America,” mentioned by Wallace, Island Life, 
ed 2, 320, 1892 ^ 

P. furcmi/cr,' Hagst. (P. foUoam a pnaillna), — The speci- 
mens certainly seem to decide this is the hybrid, as the 
spikes are quite infertile where they occur, 

P. atrictifoliuBy At. Benn. (United States). — The author 
suggests this may be P. foHoana x panonnitantoa. His 
plant may be so — I have not seen it, — but the Canadian 
fruiting plant is certainly not so. The specimens of thA 
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U.S.A. plant are not from “E.- Chicago Lake, Ind./' but 
from Wolf Lake, Hammond, Ind. Then again he suggests 
his hybrid plant shall bear my name of strict if olitvs, and 
the Canadian plant be renamed. Why ^ I protest against 
such a course ; there is no reason for it. Let Dr. Hagstrom 
name his hybrid as he likes, but my plant must bear the 
name I have given it. 

P. (jemmipanis, Robbins (United States). — Referred by 
the author to P. rufiliis, Wolf, x Vaseyii, Robb. I much 
wonder what American botanists will say to this 
combination. 

P. panormifanus, Biv. — Here the author shows by an 
excellent piece of writing that this must be held a separate 
species from puslllns, notwithstanding the opinion of 
Italian botanists that it is only a synonym of pusillus. 
The following are additional localities to those given by 
Dr. Hagstrom: Mery-sur-Seine (Aube), France, Hariot; 
Valais Switzerland, Herb. Thomas, l^ouisiana, Durand, 
No. ()72, U.S.A.; San Luis Potosi, Mexico, J. O. Schatfher. 

P. mUaictis, Ilagst. (Canary Islands). — The author need 
not doubt this being a new species and quite separate from 
R ftentienlatusj Link I Link’s species is nearest to P. 
frirhoidesy C. et S., and P. condylocm^jms, Tausch. 

P. Berterodiius, Phill., and P. Ascherwnt, Ar. Benn. 
<S. America). — No doubt tliese ha\e been confused, even 
by Phillipi himself; but the pusillus section in South 
America needs careful working out. The specimens are 
mostly very poor, and without soaking out are simply 
puzzles. 

P. oriental is, Hagst. (Asiatic). — He here solves a problem 
that no one attempted, though for some years I had tliis 
laid aside as a nov. sp. witli drawings. Whether the 
Chinese and Corean specimens can be placed here is to 
me yet doubtful, as contrasted with the Japanese. 

P. obUmfolius, M. et K. — Authors have accepted the 
reference of Lessing’s P. tartar irm to this species without 
demur. But the author a description seems to me to place 
it outside, one item alone, multinervis,” being decisive, 
and he notes it cannot come under Merton and Koch’s 
species zosterifolitis or compressas, L. (here evidently 
t^eiring to P. Priesii, Rupr.) or pusillus, L.” T am 
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inclined to think, from a study of his description, that it 
may be my P, Henningii (Jour. Boi, xlviii, 161, 1910), 
but I have been unable to find a specimen of his plant in 
any herbarium. 

P. locolumsy Hagst. (Himalayas). — I agree with the 
author in referring Dr, Brandis' No. 3333, 1864," from 
the Himalayas to a new species. My specimen has a 
few leaves only, and ohUmfolin^ seemed the nearest, 
as he allows. 

P. IdcunatuSy Hagst. (British N. America).— I have 
specimens from Salt Lake, Anticuli, (Quebec, J. Macoun, 
which he gives as one of the stations for his nov. sp., 
and the references show it is the same, but there must 
be some error, as my specimens have five-veined leaves, 
and the lacunae in the centre are only a little more than 
is usual in P. Fnenii Are different plants distributed ^ 
If not, why cannot it be named young Friesh ^ 

F, javanicus, Haskl. (Asia, Africa, Australia) — Here 1 
quite agree with the author in making this into four 
species. In fact, has he gone far enough, as he himself 
suggests at page 133 ^ There are differences in Japanese, 
Indian, and African ^specimens that eventually may prove 
specific. 

P hiteralisy Morong, — He refers this to P. x 

Vaseytiy Robbins, and I see no reason why such may not 
be upheld, though some time ago I suggested another 
combination. 

P. qutiiquenervi% Hagst. (Australia). — Only one station 
is given for this, hence two more may be quoted. “ Upper 
Copmanhurst, J. L. Boorman, 1909, New South Wales. A 
fairly common Potamogeton in the Upper Clarence in 
fairly shallow water," Moreton Bay, Queensland, Bailey 
1882. 

P. VaseyiOy Robb. (United States). — “Spike bearing on 
submerged part. Greenwood Lake, N.Y., 1892, T. Morong, 
U.S.A." In the specimens from “Hemlock Lake, N.Y., 
U,S.A„ 1882, Hill," Morong has mixed Vaseyii and lateraliny 
Morong. In three specimens I have from Dr. Bobbins 
there is no sign of spikes from the lower branches. 

P. dimorphuB, Rafin., P. SpvrilluBy Tuck. (North America). 
— Gay, in Oompt, Bend. Acad., xxxviii, 702 (1864), made e* 
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genus of this Spirillw, and he has in his herbarium at 
Kew diversifoUvs, Gay, Int., July 1850/' 

P, diveTsifolim, Raiin., var. spicatm, Engelmann in 
Geyer's “Plants of Illinois and Mississippi/' Ara. Jour* 
Science, 46 (1843). This answers the author’s query as 
to where described. 

P. pennsylva^iicus, C. et S., NuttaUii, C. et S. (N, 
America) teste Morong. — The name I suggested ex. 
Rafinesque “P. epihydrum'' must be dropped, as the 
author points out, as the submerged leaves are certainly 
not “ subcordatus/’ 

P. ojpiitm. Balb.— 1 am much disappointed that Dr. 
Hagstrdm has not done for this what he has for niiens 
and decipiens. Not only has no one collated the various 
varieties, etc., but Dr. Fischer has made it more difficult by 
giving some of the older names a different value to what 
the authors did. 

P,Tepperi,kv. Benn.( Philippine Islands). — The Australian 
is the true plant. I had mixed others with it, not Asiatic I 

P. InmdanHs, Hagst. (W. Indies. Porto Rico). — I agree 
in referring the Porto Rico specimens to a new species, and 
they are certainly the same as Graebner names “P. NutfallH^ 
vw. portoricena^iff,'' 

P. hindodanicus, Hagst. (India). — Schlagintweit's No 
4615 from the Western Himalayas, I thought might be 
P. irudatamts, Miq., but my specimen is a miserable scrap, 
and the Bengal one not much bettei . so the author may 
be right here. 

P. jUrrosm, Hagst. — I cannot think this species can be 
upheld. To make a new species from one specimen, and 
that without a collector’s name or whence it came, with 
only “ 91 ” on the scrap of paper, is surely unsafe. Dr. 
Hagstrom supposes it may originate from S. Africa. If 
this were carried out in herbaria, oiii*8 would supply several, 
but I never thought of suggesting them as new species. 

P. Hagst. (Australia). — Simply a state 

of my P. aiistrcdiemis ; I am not surprised. I have the 
same gathering as the author describes his plant from. 
Some were P. Chsmtianii, At, Benn., others australieums. 
It was years before I got together a series to show this, 
and mainly by the aid of Mr. Maiden of Sydney. * 

TBAKS. »0T. SOC. IBIUK. VOL. XXrtt. 23 
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P. montanue, Presl (Me^tico, Peru).-»-*^ meadeam^a, 
Ar. Benn.” This can hardly be. Why should Presl in 
Herb. Prague I name it P. peruviana if he had named it 
mantanuB before ^ 

P. mwricatuSy Hagst. — The Walcha (N.S. Wales) plant 
is too near mlcatua, Ar. Benn., but others no doubt belong 
to it from Victoria (Australia), and specimens in the British 
Museum herbarium from “Mauritius, 1819, Sir James 
M^Grigor,” evidently belong to it. This last sheet is the 
only one I have seen in any herbarium from Mauritius. I 
made a drawing of this, and the author^s drawing might 
well have been a copy of mine The specimens, three in 
number, are named “P. lucent with floating leaves,” In 
my MS. notes on these I have written, “ If this is not P. 
mlcaiuH^ Ar. Benn., or P. tricarinatus, Muell. et Benn., 
then it will be a new species.” It is a remarkable dis- 
tribution, from the Mauritius to Australia, “ but some of 
the reptiles and insects have Australian affinities, . . • 
hence we find comparatively few cases in which groups of 
Madagascar plants have their only allies in such distant 
regions as America and Australia” (Wallace, Isl. Life, ed. 
2, 442, 1892). Another interesting fact is that the leaves 
of these specimens are of what may be termed the leathery 
texture of the floating leaves of the Australian species. 
Wallace (lx,) further remarks • “ There is no portion of the 
globe that contains within itself so many and such varied 
features of interest connected with geographical distribu- 
tion as Madagascar and the smaller islands which 
surround it.” 

P. reduncus, Hagst. (W. Australia). — The author says 
that I named a specimen of this P. DrvLmmondii^ Benth. 
How this came about I cannot now tell, but Herr Baagoe 
must have made some mistake or shifted labels. The only 
specimens of Drummondii I ever had were half the whole 
collection sent me by the late Baron von Mueller, and these 
were the only ones in Europe (except the ones al Kew 
from which Bentham described the species). And the 
plant is abundantly distinct from any other, having ulva- 
like submerged leaves, as noted in the FI. Aust., vii, 171 
(1878). 

P, nodoBUB, Lamarck =sP. Amerioanvx, 0. et. S. — A 
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deified and excellent account is given of this species, 
though he includes under it many names of which he has 
not seen specimens. These are nearly all in the Berlin 
herbarium, when<?e I had them many years ago, and made 
drawings of them for reference. 

P. fragiUinius, Hagst. — I am puzzled how the author 
connects my P. lucem, yebv. fioridanus, with the Guatemala 
plant which he names as above. I know that Dr. Morong 
named this fragiUinus as P. vmlavinuh, Miq. The author 
refers to Graebner, Das Pflanzenreich, Heft 31, 79 and 161 
(1907), where no mention is made of the Guatemala plant 
when fioridanus is described. 

P. variifolius, There (France). — ^The author refers this 
to P. natansxP, trichoidet^. Until this is produced by 
cultivation I must say I cannot believe it. 

X P. Cliamplaniif Ar. Benn. (United States). — In answer 
to the author’s remarks, 1 say that this has submerged 
leaves entire’ They are 11 cm long x 10 mm. wide, 
7-nerved, The upper (floating) leaves are 6-8 cm. longx 
11-16 mni. wide, obtuse. 

P. mpensvi, Scheele«"P. Schwehnfwtiiii, Ar. Benn.” — 
But Scheele’s name is only in the Bremen herbarium, and 
only noted by me, so cannot stand. If this were allowed, 
there are dozens in the Vienna and Berlin herbariums that 
might be used. 

P. graminevs, L. (P. JteterophyUus, Schreb.). — Dr. 
Hagstrom gives no conspectus of the varieties, only a 
running commentary on them. The difficulty is great, I 
know, and perhaps he is wise, not having seen the series 
in other herbaria. 

P. nitens, Weber. — The fullest and best study of this 
species yet given. 

P. Oakeaiamts, Robbins (United States). — “ The specimens 
from Pine Plains, N.Y., leg. Hoysradt (hb. Stockholm), must 
be considered the hybrid grannneus x natana!' Whatever 
the Stockholm specimens are, mine from the same place 
{with good frwit) are certainly P, Oakesianus, Robbins. 
Some error in labelling? 

P, lucens, L. — ^Dr. Hagstrdm suggests that the African 
and other forms placed under this species need careful 
revision, and I agree. 
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P, Chamieaoi, Ar. Benn, (Mauritius, Rodrigues)* — Under 
P. L., the author remarks, “ P. Chainisi<oi, Ar. Benu*, 

must be ranked under the Lucentes/' I do not know what 
induced this remark^ but I suppose Graebner’s placing it 
next crispuB, as I distinctly state it has nothing to do 
with crispus (Jour. Botany, xlii, 74, 1904). Yetthe strange 
thing is that the earliest specimens from Mauritius, 
Roxburgh, 1819,” are named **crispum*' and the latest, 
H H. Johnston, 1889,” are also named crhpusJ* And I 
believe tliis is the plant named crispuH in Bakers FI. 
Mauritius, 392 (1877), and also the plant sent by Bory de 
St. Vincent to Chamisso (before 1814), but to which he 
put no name in Linnaea, ii (1827), 200, which he'^puta 
under lucent (from the “Llle de France”). Thus there 
must be something that suggests cris 2 )U 8 to those who 
have gathei ed but not studied the plant. The author has 
only seen Johnston’s specimens. On present knowledge 
this well-marked species is confined to the three Mascarene 
islands. It might perhaps have been expected in Mada- 
gascar, as they have another Liuente^'* species between 
them, i,e, P, va/jinans, Bojer, of which there is a type- 
specimen in the Vienna herbarium. To me it stands apart,, 
just as P. Robbimii, Oakes, does in North America. 

P. lithnanicua, Gorski (Lithuania). — The author remai ks 
‘‘ I have also examined specimens from Lithuania labelled 
*P. mlieifoliua* which have been identical (identified'') 
with anc^her hybrid, 7^ lithna^iictos, Gorski, but they 
cannot be regarded as authentic.” So he places saMcifolius 
under nUeits mbperfoliatus (Hagst.), /. pmdongifolim, 
Tis., and lithuanietis he puts under decipicns brevifolius, 
Hagst I have a specimen of P. Uthnanicus, Gorski, from 
the author himself, and it is labelled “ l\ Hth^vaviem, S. B. 
Gorski proff., 1847, E fluinine Vilia, Lithuania.” It is 
absolutely identical with Wolfgang’s salicifolius. In fact, 
it is more like Wolfgang’s own specimen I have, than-^those 
in Be Candolle’s herbarium from Besser. In neither case 
do 1 consider them the hybrids he places them under. 

P. Oaudichaudii, C. et S. — The author notes that 
Graebner, in Das Pflanzenreich, Heft 31, 79 (1907), remarks, 
Specimena originalia desunt.” This is certainly so regard- 
ing Chamisso's, but there is an original one in the hetlwittm 
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Delessari at Geneva labelled “ 1\ Iv/^ens, Isles Mariannes, 
Oaudichand/' These islands, formerly called the Ladrone 
or Thieves’ Islands, were also named by Magellan (1621) 
Islands of Triangular Sails.” The plant has been collected 
by an American botanist, **M*Qregor, No. 424, in 1913,” in 
the original locality, “ River AganA Guam.” These are at 
Manilla, Philippine Islands, and specimens were sent me 
by Mr Merrill. 

P. decipiena, Weber. —The author disposes of Graebner’s 
division of this into two. The fact is, the denticulation of 
the leaves in this is greatly a matter of age. Some leaves 
are denticulate , others on the same si)ecimen are so minutely 
so as hardly to show under a J-inch lens. The arrange- 
ment of this by measure may be useful, but it is certainly 
in many cases misleading. In May leaves will be under 
one variety, in July and August under another. Mr Fryer 
insisted that these plants must be studied in the spring 
state, and I agree. No sectional anatomy can alter facts 
noted when the plants were grown and gathered month 
by month, 

P. UiformU, Hagst. (Asiatic, Mongolia, Japan). — This 
will stand as a species, as P. disinu'tUH, Ar. Benn. (Mon- 
golia, Japan), has entire leaves and no sessile ones like 
those figured by the author. 

P. perfolicitns, L., var. RUlmrdsom}, Ar. Benn. (N. 
America). — This has been made into a species by Rydberg 
in Bull. Torrey Bot. Club, xxxii, 599 (1906). If you take 
the widest difference from typical perfohaius (i.p, species 
with leaves 4| inches long), no doubt it looks a v6ry fair 
species; but you must ignore all the others that come 
between that and the eastern U.S.A. specimens, many like 
var. votnndifiMus, Wallr. Dr. Hagstrbm seems inclined 
to accept this as a species, while acknowledging the 
anatomical differences are slight. When one comes to 
compare specimens from all over its distributional area 
(based on forty-three specimens in my herbarium), it breaks 
down as a species. Between the extreme western IT.S.A. 
specimens and those from the Great Lakes there is much 
difierence in aspect, and many Japanese specimens are 
half way between, and others approach the American 
Richard^rnii. A remark by an excellent botanist in the 
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United States, the Rev. EL J. Hill, in the Bot. Gazette, 260 
(1881), may here be quoted under P. perfoliatM : " Nearly 
all the plants gathered in the West have the lanceolate 
leaf, usually shorter than in the type specimen (var. 
lanceolatns, Robbins), They gradually vary with all 
degrees of difference between the variety and the typical 
species, so that it is often hard to tell to which they should 
be assigned.'* This is in the field, not herbarium study. 
It was this great difference that made me hesitate to make 
the variety mandshurie'miH, Ar. Benn,, a species. Dr. 
Hagstrom seems to think it may be so, and I believe the 
winged fruit is not the result of drying , hence it may be 
considered a species. 

P. hvjpleiLroideSy Fernald (United States). — This seems 
very near perfohativa according to Dr. Hagstrom, feut I 
have not seen specimens, and the only real difference seems 
the smaller fruit. 

I should here like to mention a note by an ornithologist, 
Mr. C. B Ticehurst, in Trans. Norf. and Nor. Nat. Soc., 195 
(1918). “The affinities of most, if not all, animals are to 
be sought in the earlier stages of development rather than 
in the adult ” , and again at p. 200 • “ The greatest advance- 
ment in ornithology in modern times is, I consider, the 
recognition of mbspecies, or racial forms.*’ These two 
remarks are exactly what my late friend Fryer always 
pleaded for in Potamogetons. Lastly, how rich the 
Scandinavian herbaria are in this genus, collectors* names, 
etc., appearing that ours do not possess. Why ? And 
unqualified thanks must be given to Dr. Hagstrom for 
the excellent use he has made of them, as a result of 
twenty-five years’ study. 

We are not yet in a position to dogmatise on many 
points of the genus. The naming of individual examples 
from small areas, without collating with those already 
named, is a mistake. They are valuable if accepted as 
results of local conditions, environment, climate, etc., but 
they are simply steps in evolution. 
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Notbss feom Cannock Chase on Vaccinium inteb- 
MEDIUM, Ruthe. By Captain W. Balfoub Goublat, , 
M.C„ R.A.M.a 

(Read 9th October 1919.) 

VacciniuTii interrriedntm is a natural hybrid between 
the Bilberry, Blaeberry, or Whortleberry (F. MyrtiUvSy 
Linn.), and the Cowberry (F. Vitia-Idaea, Linn.). Previ- 
ously re|)orted as occurring in a few places in Germany ^ 
— Ruthe’s original specimens being gathered in 1826, — it 
was first recognised in Great Britain in August 1886 by 
Professor T. G. Bonney, who found it growing on Cannock 
Chase, in the centre of Staffordshire, in company with 
Bilberry and Cowberry. The plant was described by 
Mr. N. E. Brown, and illustrated in the Journal of the 
Linnean Society, xxiv, 125, pi. iii, the paper being read 
on May 5, 1887. 

As early as 1870® an unusual form of Vdccininm had 
been discovered by D. Ball, Esq., F.R.C.S., in Macr Woods, 
near Whitmore (N.W. Staffordshire). Specimens of the 
plant were minutely examined by Mr. Ball and sent, with 
a description, to Mr. Robert Gamer. Fruiting specimens 
were gathered in 1871. Mr. Garner, who firmly believed 
the plant to be a hybrid, showed these specimens to the 
Linnean Society on March 7, 1872, to illustrate a paper® 
*'On a Hybrid Vaccinitim between the Bilberry (F. 
Myrfillw) and the Cowberry (F. Vitis-Idiieay* This 
paper, however, failed to convince the Society as to the 
hybrid nature of the plants, “ the general opinion elicited 
by their examination being that they were a luxuriant 
state of F. Vifis-Idaea, due to situation, rather than a 
hybrid.'’ However, after Mr. Brown had read his paper 
in 1887, he received a letter from Mr. Garner concerning 
the specimens from Maer Woods. These Mr. Brown 

* Focctmum tniermedumy Ruthe, Flora der Mark Brandenburg und 
der Kiederlauaitz, 377, pi. 1. 

® Hardwicke’s Science Gossip (1872), 248, “A CuriouB British Plant,” 
by R. Gamer. 

a Jotrni. ol Bot (1872), 122. 
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examined and identified ^ as undoubted examples of 
Voicoinium intermedium, 

F. intermedium has since been reported from the follow- 
^ ing localities : — 

Scorriclett Braes, near Watton, Caithness * 

Gorge of Aehom Burn, near Dunbeath, Caithness/'’ 
Coniston Old Man, Lake District, Lancashire/ 
Lonsdale, N.E. Yorkshire/' 

Military duties, which kept me stationed on Cannock 
Chase during the greater part of the year 1919, have thus 
given me good opportunities for observing the hybiid 
Vuecimum and noting points of interest 

Cannock Chase, the ancient hunting-ground of Norman 
and Mercian kings, is an upland region from 300 to nearly 
800 feet above sea-level, situated in the centre of Stafford- 
shire. It consists of immense deposits of pebble and sand 
resting upon beds of red sandstone and conglomerate, the 
whole covered over by a layer of peat of variable depth. 
Approaching the Chase from the north, we ascend through 
woods of oak and birch with an undergrowth of IHerts 
aquilina BXidi Scxlla nutans. Ericaceous plants gradually 
appear as the trees become scarcer, until the open moor- 
land is eventually reached where Calluna, Eruu, Vaccinium 
and, in places, Empetrum are seen to be the dominant 
species. Locally, in certain areas, V. Vitis-Idaea is 
present in great abundance, mixed with V. MyHillus. It 
is in such areas that Varan tmu intermedium occurs. 
The preponderance of V. Vit'is-Idaea, usually noted, might 
suggest the probability of its being the male parent of 
the hybrid. 

The hybrid, as seen on Cannock Chase, presents several 
interesting features. In the upper part of the Sherbrook 
Valley and neighbouring plateaux it is locally verj’ 
abundant, oceurring in patches which are often widely 

^ Postecript to article “ Vaccinmm iniermedtuni, Buthe, a new Bntiah 
Plant,” by if. E. Brown, Journ. Linn. Soc., xxiv, 126. 

^ A. Bennett, Annals of Scottish Natural History (1904), 249. 

^ 0. B. Crampton, The Vegetation of Caithness considered m Bela- 
tion to the Geology, 1911. 

* Bot Soc. and Exchange Club of Brit. Isles Report for 1915, 273. 

^ Ibid, for 1917, 116. 
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Separated. Plants of Vof^cmivAn iMermedium, with the 
vegetative vigour common in hybrids, increase peripherally 
at the expense of the neighbouring flora, by pushing out 
creeping root-stocks in all directions. Thus the size of a 
patch of the plant bears a simple relation to its age. The 
various patches show considerable differences in habit, size, 
and shape of leaves and stem, flowering season and fertility, 
etc., though the plants in any one patch show a consider- 
able degree of uniformity. This individuality, shown by 
the various patches, would tend to suggest that ea(A 
patch owes its origin to a separate act of cross-fertilisation. 

As there are many upland areas in Great Britain and 
Ireland where Bilberry and^ (Cowberry grow together, it 
is curious that, wliile the hybrid is found in very few of 
such areas, it should be quite common in portions of one 
of them — to wit, Cannock Chase. As upland areas are 
peculiarly attractive to botanists, it can hardly be supposed 
that the hybrid is really comparatively common but 
usually overlooked. Some factor specially favouring the 
pi*oduction or spread of the hybrid must then be present 
on Cannock Chase. 

I first noticed the hybrid in May 1919, and showed it 
to Captain G. M. Vevers, R.A.M.C. (since demobilised). In 
the next few days we each found several other hybrid 
patches and compared them. Vevers pointed out that, of 
the seven hybrid patches then noted, six were growing 
in positions where some artificial and gross disturbance 
of the ground had occurred. Thus, in three cases, patches 
wei’e found growing along the edges of trenches, the other 
three being found respectively ((?) on what looked like 
an old gun position, {b) on an area formerly used for 
bombing practice, and (r) on a pond embankment com- 
posed of layers of cut peat. The remaining site showed 
no obvious evidence of disturbance. The embankment 
appeared to be a work of much earlier date than the 
evidences of military training, and the hybrid patch upon 
it was much larger than the others. Vevers suggested 
that the violent crushing or sliaking together of flower- 
ing plants of Bilberry and Cowberry might have resulted 
in their cross-fertilisation. 

I have subsequently found many more patches oi the 
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hybrid, and these have tended to confirm Vevers's observa- 
tion. Thus, one afternoon and evening in August I colleoted 
specimens from thirty separate patches, noting any peculi- 
arities of site in each case. The patches were situated 
as follows: — 

On artificial banks of cut peat 

Along old cart tracks 

Along edges of drains cut on moorland or roadside . 

On edges of trenches 

About bomb holes . . ... 

On old gun position . . . . 

On moorland path 

Where no obvious evidence of disturbance was noted 

Of the six latter sites, two were near mining villages 
where the common is well patronised, the other four being 
near camps, on ground long used for purposes of military 
training. On one roadside bank, built of peats, birches 
of considerable size were growing, and the hybrid had 
spread out from this bank over the lieighbouring moor- 
land to the extent of about a quarter of an acre. (The 
exact area, however, was difficult to determine owing to 
recent obliterating action of a moorland fire which had 
left here and there isolated portions only of the hybrid 
patch. These scattered portions may not, as at first 
supposed, have all been parts of the one large patch.) 
On a natural bank, near a hut constructed during the 
war, I found a single hybrid plant of two or three years* 
growth. An artificial bank often harbours several patches 
of the hybrid, while near it Bilberry and Cowberry grow 
intermingled, but with the hybrid absent. The places in 
Great Britain and Ireland where Bilberry and Cow- 
berry grow together are usually wild and comparatively 
unfreciuented. Though wild, Cannock Chase is much 
frequented. 

Several groups of fruit-gathering children, on interroga- 
tion, pointed out “ Bilberry *’ and ** Bunchberry (local name 
for F. Vitia-Idaea), but failed to distinguish the hybrid 
from Bilberry. 

Though Vaccinium vatermedmm is thus apt to be 
mistaken for F. MyrtiUus rather than for F. 
it resembles the latter in its evergreen leaves and almost 
cylindrical stem. The leaves, however, are usually less 
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and more pointed then those of F. Vitie-Idam, and, 
on ttU other hand, tougher and more deeply veined than 
those of F MyrtiUue, from which plant the hybrid can be 
distinguished by its subterete stem and less upright habit. 

The hybrid floWer is roughly intermediate in shape and 
colour between those of V. MyrtiUm and F. Vitis-Idaea, 
but the anthers are provided with conspicuous dorsal awns, 
thus favouring F, Myrtillua. (The anthers of F. Vitis- 
Idaea are described in most of the text-books as ‘‘awn- 
less.” In most of the specimens that I examined in Staf- 
fordshire, small and inconspicuous dorsal awns were present. 
Some, however, appeared to be awnless.) 

The hybrid fruit is a kittle smaller than that of 
F Myrtillua or F. Vitis-Idaea. It is plum-violet in colour, 
and slightly longer than broad, but more regular in outline 
than that of F. Myrtillus, The latter often appears as 
if truncated about the calyx scar. 

The hybrid produces little fruit, and the berries contain 
only a small proportion of well-developed seeds, though in 
this respect different patches show great variation. I have 
found large patches without sign of flower or fruit : and 
from a comparatively small patch (measuring 3 by 7 
yards) I have picked over 200 ripe berrifes without ex- 
hausting the supply. One hundred of these berries, how- 
ever, only yielded 209 apparently well-developed seeds, 
against more than 300 seeds for 100 berries collected from 
a variety of patches. 

Professor Bonney found Vaeeinium interviedium in full 
flower on Cannock Chase on August 29, 1886, but found 
only two ripe berries, I found the plant in full flower at 
the end of May 1919, and in full fruit in the middle of 
August. However, in the latter half of the month many 
of the patches were again in flower or in bud, including 
the one found flowering in May. Thus the hybrid, like 
F. MyrtiUue, is wont to produce two crops (of flowers at 
any rate) during the season. 

On August 28, 1919, 1 spent the greater part of the day 
in the Whitmore district of N.W. Staffordshire. Maer 
Heath and Whitmore Common are separated by a valley 
through which runs the main line of the L. & N.W. Railyray. 
With the same Banter grouping of pebble beds and sand- , 
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stone, these uplsnds resemble Cannock Chase both geo* 
logically and botanically, but Maer Heath is largely planted 
with Scots pine. Mr, Qarner, in his Science Gfossip 
paper, tells us that this plantation is the* one referred 
to by Darwin (Origin of Species, chap, iii), where he 
describes the changes in fauna and flora which had re- 
sulted from the enclosing a portion of the Heath with the 
introduction into the enclosed area of but one species 
{PinuB 8ylvestri8\ when a considerable increase in the 
number of species of insects and insectivorous birds was 
noted. I found four widely separated patches of the hybrid 
Vaccinium on Maer Heath, and one patch, with unusually 
fragrant blossoms, on Whitmore Common. The Maer Heath 
patches showed marked individuality of growth and habit. 
A small patch, growing on a dry artificial bank, showed a 
very striking reduction in the size of the leaves. Another 
patch, with large glossy leaves, though measuring only 9 
yards by 16, was the largest that I found. (I was expect- 
ing to find a patch of considerable size.) Situated, how- 
ever, in a dense part of the pine wood, its growth may 
have been retarded by shade. Growing near the edge of 
the wood and not far from houses, it might have been 
expected to attract attention. Moreover, twigs from this 
patch bear a marked resemblance to the figure illustrating 
Mr. Garner's article in Science Gossip for 1872. It is, 
I think, very probable that Mr. Ball collected specimens 
from this patch in 1870. 

Some of these early specimens were sent to Charles 
Darwin by Mr. Garner, who referred to the plant as a 
hybrid. Darwin, taking also into account the shrivelled 
appearance of the pollen which Mr. Ball had noted, sug- 
gested that the seeds would show infertility. However, 
should the seeds collected this year on Cannock Chase 
prove to he fertile, it must be taken into consideration that 
the hybrid flowers may have been fertilised by the-pollen 
of Cowberry or Bilberry. 

The small hybrid patch (previously mentioned as measur- 
ings 3 by 7 yards, and giving a comparatively la^e yield 
of fruit) was a mere remnant round which a moorland 
fire had swept — a small green island in a sea of blackened 
ashes. The patch itself was an almost pure growth of the 
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hybrid, containing but a^trace of Cowberry at one spot. 
Nine yards away a few small plants of Bilberry had 
aurvived. The fire took place before the plants could have 
set seed. The small percentage of good seed yielded by 
the berries from this patch (209 seeds from 1 00 berries, os 
compared with over 300 seeds from 1 00 berries collected ^ 
at random) may have been due to the comparative absence 
of pollen from Cowberry or Bilberry 

Seeds from this patch will be sown apart from the 
others, and any difference in the offspring noted. 

If the hybrid seeds reproduce hybrid plants, one might 
expect occasionally to find hybrid patches growing apart 
from Cowberry and Bilberry. Out of some fifty hybrid 
patches examined, I have only seen two showing isolation 
from the parent forms — one being the patch isolated by 
fire, the other being the small-leaved patch on Maer Heath, 
where the dryness of an artificial bank had killed out 
all other vegetation and had notably modified the habit 
of the hybrid. 

It is possible that birds do not carry the hybrid seed 
to any great extent. I have several times noted wounds 
ou the ripe hybrid fruit, suggesting that birds, having 
tasted, had gone away to seek the more appetising 
Bilberry, Compared with Bilberry and Cowberry, the 
hybrid fruit is lacking in flavour. 

If the hybrid seed reproduces parental forms, it will 
be of interest to note the proportion of Bilberry and 
Cowberry among the seedlings. 

^ Had the fruit collected “ at random ’* contained no bemefe from the 
patch ill question, the difference would have been even more striking, 

N.B. Tlie berriefc were gently biokeii under watei, and the seeds 
extracted by a rough centrifugal method, so that only corajiaratxvely 
heavy seeds wei-e counted. 
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Scottish Ebcobos of Mybi-ophiltjs (Hylubohs) uinob 
(Habtig). By R. Stewabt MacDougall, M.A., D.Sc. 

(Read 6th February 1919.) 

Tliis species has been described by Fowler as " very rare 
in Britain/' In 1916 and earlier Mr. J. M. Murray found 
the workings of M. minor on Scots Pine in Murthly Woods. 
In 1915 Mr. James Munro found an imago in Forfarshire. 
In 1916 and following years Mr Walter Ritchie found the 
beetle in all stages in very large numbers over an area of 
fifteen square miles in the Aboyne district of Aberdeenshire. 

Lieut. R. Grant Broadwood, whose specimens I have 
verified, found the workings of M. minor as follows : — In 
Dungarthill Woods, near Dunkcld, on Scots Pine (the trees 
were dead), in July 1918. On the bark* of blown Scots 
Pine (the trees were dead) on Muir of Thorn, Perthshire, 
in August 1918. On the bark of felled Scots Pine on 
Birnam Hill, Perthshire, in August 1918. On the bark of 
felled Scots Pine in woods round Pitlochry Hydropathic 
Hotel, in September 1918. 

Mr. H, M. Steven writes as follows: — During the past 
year I have found Myelo'phxlua minor in two widely 
separated and different localities. The first record was 
obtained at Braigh Udine, Glengarry, Inverness-shire 
(6-inch Ordnance Survey, Sheet XCVI, Inverness-shire), in 
July 1918. This wood is an outpost of an old natural Scots 
Pine forest which stretched over this district. The trees 
are from 100 to SOO years old. M, piniperda was also 
present, but M, minor was the predominating species. 
The wood now forms an island in a sea of peat. About 
two miles away there is a planted wood conteining Scots 
Pine, but careful search gave no trace of Jf. minor there. 
It would therefore seem probable that M. minor had bred 
for centuries in this old natural forest. The second record 
was obtained at Minkie Moss, Dupplin, Perthshire (6-inch 
O.S., Sheet XGVIIl, Perthshire), in October 1918. Jtf. 
rmnoT predominated here also, and was busy at work on 
the dying and wind-blown Scots Pine.** 
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Thb Pbesbevation of Abtificial Cultures of Moulds, 
By Harry F. Tagg, F.L.S. 

(Read 10th April 1919.) 

A culture of a mould on nutrient gelatine or agar-agar 
may be killed with formaline vapour, and if it then be 
sealed up in the Petri dish in which it grew it will keep 
indefinitely, provided sufficient formaline vapour is present 
to prevent chance infection from the outside during the 
sealing process. The method ceases to be satisfactory when 
the mould is one that causes liquefaction of the medium on 
which it grows, because when tliis is the case the Petri 
dish cannot be tilted from the horizontal position. With 
cultures that are to be exhibited in a museum it is a dis- 
tinct gain to be able to display them tilted at any desired 
angle, and with class specimens also it is an advantage to 
be able to handle them freely. 

In the case of species that do not liquefy the medium, the 
latter luay be cut out of the dish with the culture attached 
and dried down on a square of glass or stiff card. Cultures 
thus dried make useful reference specimens. The method 
has been advocated as a simple way of preparing herbarium 
specimens of artificial cultures grown on agar-agar^ It 
has the disadvantage where museum specimens are con- 
cerned and appearance is of importance that the surfaces 
of cultures tend to crack into discontiguous areas as the 
jelly matrix shrinks. 

In the preparations now exhibited the difficulties associ- 
ated with liquefaction of the medium and the areolation 
resulting from the contraction of the medium in the ease 
of cultures that are dried, are alike avoided by the removal 
of the medium altogether. This has been done by floating 
the cultures on the surface of a dish of water warmed up 
sufficiently to cause the medium to melt. This method has 
given excellent results with cultures grown on gelatine, but 
is not so well suited to the preservation of agar cultures 
because of the slow solubility of the latter medium. In 
carr3dng out the method the procedure is as follows : — ^ 

^ Hedgcoek and Spaulding, Journal of Mycology, xii (1906X p. 147. 
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After cutting the jelly free of the edge of the Petri dish, 
the jelly is raised up slightly on one side by slipping under 
it the end of a broad section-lifter, and at the same tirn^ 
this side of the dish is slowly submerj^ed in warm water. 
The jelly with the culture on it floats up from the bottoih 
of the dish and the gradual total submersion of the latter 
leaves the culture free on the surface of the water. Any 
liquefied medium present diffuses at once, and the rest of 
the medium sinks and diffuses as it slowly melts. A 
square of glass of suitable size, or a piece of card if the 
specimen is to be preserved dry on a card, is passed below 
the culture and the latter is lifted carefully from the 
•water. A certain amount of water will be taken up on 
the support, and this serves to permit the culture to be 
floated to any desired position. Absorbent paper applied 
to the edge of the support takes up this exc6S.s water, and 
the culture settles down in contact with the support and 
adheres to it. 

If a dry preparation is wanted, all that it is necessary 
to do now is to allow the preparation to dry slowly in 
the air. 

Reference collections made in this way, if mounted on 
glass supports of uniform size, may be stored in grooved 
boxes of the kind used for the storage of photographic 
negatives. 

If the preparation is to be much handled, the surface of 
the culture should \ye protected. 1 adopt in this connec- 
tion one or other of the following devices : — 

A watch-glass sufficiently large to covei the culture is 
inverted over it, and is fixed in position by a thin layer of 
Canada balsam smeared around the edge When this 
first luting has set firm the preparation is sealed up with 
fit final luting of gold size, asphalt, or white cement. 
Alternatively, the culture may be protected by a plane 
glass disk supported on a circular wall of shellac wax 
sptm by means of a turntable around the outside of the 
coliture. A cell of suitable depth is made and the glass 
diek luted down with gold size, the procedure being quite 
ike iiame as that usually followed in mounting a micro- 
Bcoph object in a cell under a cover-glass. 

Cultures so prepared make very good referent specimens, 
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btit in the case of cultures intended for njuseum exhibition 
I j^reJer to adopt a method that secures a moist atmosphere 
over the cultures while at the same time the subaeiial 
mycelium is preserved in a thin layer of glycerine which 
gives to the hyphal filaments a translucence that approaches 
closely the appearance they have in the living culture. 
In following out this modified method the procedure is 
the same as that already described, up to the point when 
the culture is adjusted on the support and is brought in 
contact with it by the withdrawal of the excess water. 
The support is then carefully dried round about the 
culture. A preserving fluid made of equal parts of for- 
maline, glycerine, and water is placed in small drops i 
around the edge of the culture just outside the limit of its 
growth. This fluid runs under the culture and penetrates 
the subaerial hyphse, but does not wet the surface or alter 
appreciably the appearance of the aerial parts. An in- 
verted watch-glass or a glass disk is now juted down with 
gold size in the manner already described for dry prepara- 
tions, but it is necessary to remember when covering such 
preparations that the inside of the cover-glass should be 
coated with a thin film of glycerine so that any con- 
densation of moisture on the under side of the cover-glass 
may not obscure the culture beneath it. It should also be 
borne in mind that lutmg cements, as a rule, are rendered 
less adhesive if the glass they are applied to bears even 
a very thin film of glycerine, and precautions should be 
taken to prevent the preserving fluid spreading from the 
culture to those parts of the supports to which the sealing 
cement will be applied. 

As supports for cultures, squares of glass, for most 
purposes, are better than cards. Tliey |)ermit the back 
of the culture to be examined, and with a glass support 
one is able to use either transmitted or reflected light 
when examining the culture under the microscope. 
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Whytookia* a kkw Gsktjs of GvSITEEAOJSAS!. By 
W. W. Smith, MJL. (With PI TIL) 

(Eeftd IdtK Febrnftry 191^ ) 

Whytockia, W. W. Sia, Genus novum Qesneracearum. 

Genus Staurmiifierae, Benth. valde affine* Ab illo genere 
imprimis corollae ecalcaratae structura, stylo longo gracili, 
ovario subbiloculari recedit. Forma structuraque floris 
Didymocarpum et Chtritam suggerunt. 

Herba parum ramosa. Folia ampla, membranacea, op- 
posita, altero nano stipuliformi. Flores satis magni, rosei, 
laxe racemoso-cymosi. Calyx late campanulatus mem- 
branaceus, 5-fidus, sinubus baud plicatis, segmentis subae- 
qualibus. Corolla tubuloso-ventricosa, tubo baud calcarato; 
limbus 2-labiatus, labio postico bifido,* antioo 3-fido. 
Stamina perfecta 4, inclusa, basi corollae inaerta ; antberae 
cobaerentes, loculis divergentibus confluentibus. Discus 
angustus annularis. Ovarium liberum, ut videtur bilocu- 
lare; stylus satis longus, gracilis, stigmate bilobato, pla- 
centae undique ovuliferae. Capsula depresso-globosa vix 
exserta, membranacea, in speeiminibus nostris irregulariter 
rumpenda sed fortasse obscure bivalvatim dehiscene. 
Semina permulta oblonga. 

Whytookia chiritaeflora (Oliver), W. W. Sm. Norn. nov. 

Stauranthera chiritaefiora, Oliver in Hook. Ic,, Tab* 
2454. 

West China : — ^Province of Yunnan, at Mengtsz, in a dark 
damp glen under shady precipices ; rare. Hancock. No. 61 
in Herb Kew. 

var. miiior, W. W. Sm. 

A typo Slore multo minore divergit. 

China: — Yunnan, at Feng Chen Len, in mountain 
foresta Alt. 7000 ft. Flowers pink ; 2 ft. high. Henry. 
No. 11,232 in Herb. KeW et Herb. Edin. 

A full description of the typical plant is given by Oliver 
in Hooker's leones tinder plate 2454. Oliver preferred to 
reti^n the plant under S^mrwithera* Becent collections 




U^lttjfockia rhintdf'foUn (Olnei), W. W Sni., vur. mtnur^ W W. Sm 
Type in Herb. Eilin. 

Photo, lu M. Aihnn, 

W. W. Smith. 
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from China tend to ehow that Southern and Western China 
is rich in Beaneraceas, and many of the novelties cannot 
be referred to the known genera of India, Burma, and 
Malaya* The generic name is in honour of Mr* James 
Whytock, President of the Botanical Society of Edinburgh^ 
a distinguished sylviculturist and horticulturist. 


OBITUARY NOTICES. 

William Watson, M.D., Depjrty Surgeon-General, I.M.S. 

Dr William Watson, President of the Edinburgh Botanical 
Society for the Sessions 1897-1899, died after a long illness 
on 16th June 1912, aged eighty years 

He was the son of William Watson, Esq., Sheriff-Sub- 
stitute of Aberdeenshire from 1829 to 1866, who was one of 
the pioneers in connection with ragged schools and is still 
remembered in Aberdeen for his philanthropic work. 

Dr. Watson distinguished himself during his medical 
studies at the University of his native city and took his 
degree when barely twenty-one years of age. After a 
course of study in Pans, he joined in 1853 the East India 
Company’s service as assistant surgeon, and was attached 
to different European regiments which were stationed at 
Meerut, Agra, etc. In 1856 he was offered and accepted 
the post of civil surgeon at Mynpoorie, in the North-West 
Provinces. 

When the Mutiny broke out in 1857 it found Dr. Watson 
still on duty there. The whole surrounding country in a 
short time was seething with rebellion, and reluctantly it 
was decided that all Europeans should leave Mynpoorie 
for Agra, where they could take refuge in the fort. The 
magistrate dene w that, in the event of those upholding the 
British authojrity leaving, there might be a massacre of all 
the loyal inhabitants, determined to hold to his post, and 
asked for volunteers to join him. Dr. Watson at once 
decided to remain with the magistrate, and alone, or almost 
alone^ they stayed at this isolated station maintaining 
British authority without the necessary means ot sup|N)rt. 
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Their brave aotiou seemed to so impress the mutineers ttiat 
they were some time in making up their minds to close in 
upon them, but at last the magistrate received private 
information that the Besidency would be attacked upon a 
certain date and instructions had been given that they 
were all to be killed. He sent secretly a message to Agra, 
about seventy miles away, and asked if relief could be 
sent them. 

A small party volunteered to ride out to Mynpoorie, and 
arrived just in time, as the mutineers were upon the point 
of attacking the station. The magistrate determined to 
leave immediately in the darkness of night, and by morning, 
along with his small escort, was a long way on the road 
to Agra — the whole party thus escaping imminent death. 

A short time after this Dr. Watson was encamped witli 
his regiment on the ridge outside the walls of Delhi, and 
when the final attack was made and the gates of the city 
were blown in, he, along with a subaltern officer of his 
regiment named Ewart, was early inside its walls — the 
houses along each side of the streets being still full of 
mutineers. The palace of the Mogul Emperors having 
been captured, Dr. Watson and his young friend Ewart, 
who afterwards rose to be the head of the police in the 
North-West Provinces, found difficulty in getting sleeping 
accommodation, and for six weeks they were obliged to 
sleep upon the floor of the beautiful pearl mosque within 
the palace walls. At the end of this time they got per- 
mission to leave the palace and take possession of a house 
that belonged to one of the native grandees who had fled, 
and during the remainder of their stay in Delhi at this 
time Dr. Watson and Ewart lived in those luxurious 
quarters. 

Shortly after we find Dr. Watson at Agra, and during 
an engagement which resulted disastrously for the British, 
he got his skull fractured through being struck by a frag- 
ment of an exploded shell. While in this wounded state, 
and in the crowd of natives being driven back, he observed 
something lying among the feet of the routed men. A 
native who knew him was passing, and, pointing to the 
object lying on the ground, repeated the name of an officer 
Dr. Watson knew by name. Although in a daaed 
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he at once mehed to the rescue, and, as no one would 
atcp a moment to help, he managed to get the wounded 
man upon hia back and carried him for about half a mile 
until he reached a waggon, when he collapsed himaell 
Watson and the odicer he had rescued were both taken to 
the hospital within the fort at Agra, and at first it was 
thought that Dr. Watson’s wound was much more serious 
than that of the other man; but the officer died, and Watson 
survived to live a life of much usefulness. 

Dr. Watson married in 1867, and, accompanied by his 
wife, went out to India, and from 1867 to 1883 resided princi-* 
pally at Almora and Naini Tal. At Almora, the capital of 
the province of Kumaon, Dr. Watson had medical charge 
of the leper hospital for about ten years He had great 
opportunities, and gained great experience in connection 
with the treatment of this disease. 

He was a man possessed of the greatest possible ai^ount 
of bravery, and, while very retiring and modest in his 
disposition, he would at times narrate to intimate friends 
some of his experiences. 

While stationed at Almora, the Medical Department of 
the Government of India gave instructions that the lepers 
were to be treated with gurjun oil, and that it was to be 
administered in doses to be taken internally, and also that 
the diseased portions of the lepers’ bodies were to be 
anointed with this new supposed specific. Dr. Watson, 
with a deep sense of duty, endeavoured to carry out the 
instructions of the Government Department ; but he soon 
found out that, while there was no great difficulty in 
getting the native medical assistants to administer the oil 
for internal purposes, the patients themselves were not 
quite so amenable, as the taste of the oil was objectionable 
and its effects were upsetting. The native assistants also 
declined point-blank to anoint the wounds of the lepers, 
and in many cases Dr, Watson had to do it himself at the 
great risk of inoculation. This treatment was carried on 
for about eighteen months, and, as the results were very 
far from satisfactory and the inconvenience to the patiente 

gi*aat, Dr. Watson reported so to the Department, 
All he got in reply was a letter expressing dissatisfaction 
that hia efforts had obtained such a poor result, and^ re- 
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marking that he might have done better* No donbt» 
ever wrote this epistle was little aware of the self-^sactifiee 
of Dr* Watson, and how he risked his life in trying to 
carry out the instructions of his medical superiors. Bttt 
however unpleasant such a communication may have been 
at the time, Dr. Watson used in later years to consider it a 
great joke and an evidence of the want of appreciation on 
the part of some uninformed official at headquarters. 

Such censure as this, however, did not prevent his pro- 
motion, and he became Deputy Surgeon-General a consider- 
able time before his retiral from the Service. 

For further information refer to the Transactions of the 
Edinburgli Field Naturalists’ and Microscopical Society, 
voL vi, pt. V (1912) : In Memoriam, William Watson, M.D., 
I.M.S., by Mr. John Lindsay, pp. 447-452. 

Symington Grieve. 


Robert Chapman Davie. 

Indirectly the war has robbed the Botanical Society of 
a member of its Council and a frequent contributor to its 
meetings in the person of Dr. R. C. Davie, Captain and 
Senior Chemist in the 4th Water Tank Company, R.A.M,C. 
The effects of an illness earlier in life precluded him from 
joining a combatant branch of service in the Great War, 
so he entered the Army in 1917 in a capacity in which 
his scientific education would find its full value. He 
served in France during the great push of 1918 ; but in 
January 1919 returned home on leave. He caught influenza 
on 27th January. Pneumonia followed, with rapid and 
fatal issue on 4th February. Thus terminates, at the age 
of 32, a life that Was full of promise for the future ; for 
in the short years given him Davie had already achieved 
much. 

He Vas educated at the Glasgow High School, and 
passing on to the University of Glasgow, he graduated 
M.A, in 1907 with First Class Honours in English, His 
work in the Department of English Literature was snch 
as would have justified his adopting some career in relation 
to it, But he had already taken the class of Elementary 
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Bortany in 1905, m well bs those in some oth^r sciences ; and 
a natural aptitude and taste for practical science held him. 
He took the B.Sc. degree in 1909, distinguishing himself 
particularly in Botany and Chemistry. But he decided 
upon the former as his life's work, and was promoted at 
once Junior Assistant in Botany in the University of 
Glasgow. Incidentally he had won the Dobbie-Smith 
Gold Medal, and held the Donaldson Research Scholarship. 

While carrying out his departmental work with a 
cheerfulness and vigour that gave savour to its success, 
he entered at once on research. His first memoir was 
devoted to Perane)rui and Bia^alpe, two genera of Eastern 
Ferns, which his observations have placed securely in 
their natural affinity. In 1912 he joined the staff of 
Professor Balfour in Eldinburgh as assistant, and soon 
obtained promotion to the position of Lecturer, having 
special charge of the large classes for Teachers in Training. 
Meanwhile he was able to devote considerable time to 
research. He entered on a wide comparative investigation 
of the anatomy of the Pinna-Trace in Ferns, and he con* 
tributed two memoirs on this subject to the Transactions 
of the Royal Society of Edinburgh. His inquiry covered 
a large area of observation and was extended to the Cycads 
and Angiosperms. His results indicate that while in some 
degree the structure shown is related to immediate physio- 
logical needs, there is a substantial correspondence of detail 
with phyletic comparisons based on other characters. In 
fact, while the pinna-trace can be used as a subsidiary line 
of evidence, it cannot serve as a criterion of decisive 
importance in comparison. This was the most substantial 
contribution which he made to Botanical inquiry, and, 
together with his earlier papers, it provided his thesis for 
the Doctorate of Science in Glasgow, to which degree he 
was admitted in 1915. 

Davie’s ihvestigations were, however, interrupted in 1914 
by a journey to Braril to collect materials for a comparison 
of certain Families of Flowering Plants. A grant was 
obtained from the» Royal Society for this purpose. He 
travelled and collected in the neighbourhood of Rio and 
in the Organ Mountains. On his return, in the early 
of the war, he first worked out his collections systemati- 
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cally; and already beginning the detailed ccw* 

parisons when the insistent duty of military service came 
upon him. He qualified himeelf specially for the Water 
Service, and quickly rose to the rank of Captain in this 
3responsible and necessary service He was present in 
France with his unit during the retreat of the earlier 
months of 1918, and the subsequent advance. After the 
armistice he was granted leave in January 1919, and died 
while at home. 

Datie had already made his mark as a teacher, an 
investigator, and an organiser in Botany, An easy diction, 
with unusual command of his native tongue, gave him a 
good footing as a Lecturer. It is an open fact that be ran 
a strong candidature for a Chair in one of the larger 
Dominions in 1917, and early piomotion to Professorial 
rank was anticipated for him. A <{uickness of appre* 
hension of facts and comparisons, good powers of observa- 
tion, a lively imagination, and a very retentive memory 
gave him a hold as an investigator, which a judgment 
ripening with age would have strengthened and directed 
into useful channels. As an organiser his departmental 
work was marked by cheerful efliciency. His stimulating 
influence was shown in the part he took in founding the 
Glasgow University Botanical Society. In a wider sphere 
his activity as one of the Secretaries of the Botanical 
Section of the British Association had already brought 
him in relation with the great body of British botanists. 
At the age of 32 he had fully i|ualified for years of active 
usefulness. It is this which makes his early death all the 
more lamentable. Time and opportunity were against 
him. So that at the moment of his death he was of the 
Front rather than actually at the Front, both in Science 
and in War. F. 0. Bower. 


William Brack Bovd. 

A post-preaident of the Society passed away on 16tb 
March 1918 in the person of W. B. Boyd of Faldonside* 
He was born on 28rd February 1831 at Oberrytrees, 
Yetholm, and educated at The Grange, Sunderiwd. 
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He ^BarBted HettoB Hall, Northumberland, from 1869 
to 1869, when he leased Ormiston in Boxburghshire ; in 
1881 he removed to Faldonside, which his wife had then 
inherited from an uncle* Living the quiet life of a country 
gentleman engaged in agricultural pui-suits, he devoted 
much of his leisure to botanic^ studies and soon became 
known for his wide knowledge and successful cultivation 
of plants* 

Elected a Fellow in 1871, he was President of our Society 
1882--84, when he gave a Presidential address^ on the 
Cultivation of Alpine and other Plants suited for the 
Rockery, and a Valedictory address ^ on the Study of 
Mosses* 

Other societies also recognised his eminence as a botanist. 
He had twice been President of the Berwickshire Nat- 
uralists^ Club, was President of the Scottish Alpine Club 
from 1891 till his death, and was also a Vice-President of 
the British Pteridological Society. 

He is commemorated by having had t\\ o plants named 
in his honour, Scdix u, Linton, and Sagma Boydii, 
F. B. White. 

A fuller account of this enthusiastic botanist will be 
found in the History of the Berwicksliire Naturalists* Club, 
vol, xxiii, pt. iii, p. 423. 

^ Trans. Bot. Soc. Edm., xvi, p. 66 


^ Ibid , p. 181. 
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